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ORDNANCE SURVEY OF THE KINGDOM, 



There is perhaps no great national work in this 
country which has hitherto been so little appre- 
ciated or understood as the Ordnance Survey. 
Certainly geographers and men of science, both at 
home and abroad, have learnt to estimate it at its 
true worth ; but, except in Ireland and Scotland, 
where it has made more progress than in England, 
and where its uses and advantages are somewhat 
better known, the general public are by no means 
folly alive as yet to the great national value of 
accurate large-scale national maps. Tt has been 
the fashion to abuse the Survey well, as a slow and 
apparently endless '* job,^* contrived and carried on 
chiefly for the benefit of country gentlemen and 
landed proprietors, and for the edification of our 
military Engineers. The proposal for the annual 
vote gives an opportunity each year for a few choice 
spirits in the House of Commons to raise an illogi- 
cal lament over its continuance. Now and then 
some grumbler writes to ' The Times/ displaying 
astounding ignorance of the whole subject of the 



survey, and fostering the popular misconception : 
while, on the other hand, the Director-Generars 
annual reports to Parliament, and the volumesy 
containing investigations of the highest order in 
geodetical science, which are from time to time 
issued by the department, share the usual fate of 
Blue-books and ofl&cial publications, and excite but 
little attention outside ofl&cial spheres. 

The Survey, nevertheless, is gradually but surely 
making way in public esteem. So sensible are 
people at last becoming of its importance and use- 
fulness, that several urgent appeals have lately 
been made for Government to grant the necessary 
funds for its speedy completion. Mr. Wren Hos- 
kyns's motion last year in the House of Commons, 
Lord Derby's proposal for a new Domesday Book, 
and Mr. Galton's speech before the British Asso- 
ciation at Brighton, all sound the same note — the 
hastening and utilisation of the maps of the Ord- 
nance Survey. Under the able administration of 
Sir Henry James, assisted by an accomplished 
head-quarter staflf, the department has risen of late 
years to a state of the highest efl&ciency, and is 
admitted, by all who have the means of judging 
fairly in the matter, to rank among the foremost, 
if not as the first, of our Government establish- 
ments. Foreigners readily acknowledge its pre- 
eminence. The committee of oflficers, appointed 
by the French ministers to examine the maps, plans 
and publications of the topographical departments 



of all iiAtions represented at tlie Paris Exhibition 
of 1867, reported of the Ordnance Sui^ey that it is 
^' a work without precedent, and shoald be taken 
as a model by all civilised nations/' We believe 
the subject to be one which only needs ventilating 
to ensure its due popularity and appreciation, and 
we accordingly set ourselves to the task of ex- 
tracting firom the Blue-books and reports upon the 
Survey a short account of its history and present 
condition, its objects, mode of execution and future 
prospects. 

The trigonometrical survey of the United King- 
dom may be said to have been begun eighty-nine 
yedrs ago. Astronomers of that day were desirous 
that the diflference of longitude between the Green- 
wich and Paris observatories should be ascertained 
by trigonometrical measurement ; and, under the 
auspices of the King and of the Royal Society, 
General Roy, R.E., in April, 1784, began our part 
of the task bv the measurement of a base-line on 
Hounslow Heath, which was to serve as the starting- 
point of a series of triangles to be extended to 
Dover and across the Channel. This work was 
carried out, a connexion with the French triangu- 
lation being established in 1786. Soon after this, 
the Government decided on having a general survey 
made of the entire kingdom, on the scale of one 
inch to a mile, for military purposes ; and General 
Roy's triangulation in the south-eastern counties 
became the basis of the Great Triangulation, whiqb 



waB gradually extended over the whole of the 
British Isles, and finished twenty years ago. Under 
the successive superintendence of Colonel Williams, 
E.A,, General Mudge, E.A., and Colonel Colby, 
E.E., assisted by Engineer oflScers and private sur- 
veyors, the one -inch survey, not without consider- 
able interruption consequent upon the wai-s then 
going on, was carried northward through England 
and Wales, and by 1 824 had reached the southern 
borders of Yorkshire and Lancashire. 

At this time it became necessary that a sm-vey 
of Ireland should be made, on a large scale, as a 
basis for a general land-valuation. On Colonel 
Colby's recommendation, the scale of six inches to 
a mile was agreed to : the work in England was * 
suspended, and the force transferred to Ireland, 
non-commissioned ofl&cers and men of the Engin- 
eers being now for the first time associated with 
the officers in the duties of the survey, on the same 
system as at present. So valuable did the six-inch 
map of Ireland prove, for many purposes over and 
above that for which it had been expressly designed, 
that in 1840, when the Irish survey was completed 
and that of England resumed, the Government 
gave their consent to the adoption of the same 
scale for the unsurveyed parts of Great Britain. 
By 1851, Yorkshire, Lancashire, the Isle of Lewis, 
and several counties in the south of Scotland were 
finished on the six-inch scale. Then began that 
long conti'oversy which has been well termed the 



*^ battle of the scales/' and which for eleven or 
twelve years seriously retarded the progress of the 
survey, and led to a large waste of public money* 
Between 1851 and 1862, no fewer than three 
Select Committees, and one Eoyal Commission, 
deliberated on the scale for the survey, and fourteen 
Blue-books were presented to Parliament. In 1861 
the six-inch scale was stopped, and the one-inch 
reverted to; in 1852 the six-inch was ordered 
again. In 1853-4 the Director of the survey was 
for fifteen months without orders for any scale at 
all. In 1854 the scale of ji^ was partially 
adopted; in 1856 Parliament sanctioned the pro- 
secution of the work on this scale; in the following 
year they refused the money for carrying it out. 
The department was well-nigh paralyzed by all 
this indecision and change, and by the constant 
fluctuations in the amount of the annual grant, 
which led more than once to the sudden dismissal, 
with pensions, of large numbers of civilian work- 
men, soon to be followed by their sudden re* 
engagement. On two occasions, large tracts of 
country had to be surveyed a second time, owing 
to changes in the orders as to scale. Altogether, 
in the ten years prior to 1862, a sum of at least 
30,000Z. was absolutely wasted in consequence of 
the vacillation of Parliament. 

The main point of the controversy was whether 
the six-inch or some larger scale was best fitted 
£or the national map. A host of persons eminent 
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in science were consulted on the subject, and great 
diversity of opinion was found to exist, the weight 
of evidence however inclining, by a majority of 
four to one, to a scale of from 20 to 26§ inches to 
a mile. In 1853, a Statistical Conference held at 
Brussels, and attended by twenty-six delegates 
from the chief States of Europe, considered the 
question of national maps or cadastres^ and pro- 
nounced unanimously in favour of a scale of ^ifcoth 
of natm'e, equivalent to 25'344 inches to a mile, 
and therefore commonly styled with us the 26-inch 
scale; recommending, however, at the same time, 
that the cadastre^ or plan parcellaire^ on this scale 
should be accompanied by a more general map, a 
tableau d assemhlage^ on the scale of loioo^ equi- 
valent to 6*336 inches to a mile, and thus very 
nearly corresponding to our own six-inch scale. 

The exact derivation and meaning of the French 
term cadastre are not free from dispute. Some 
authorities refer it to the verb cadrer^ to *' square " 
or '' correspond with," all objects on a large-scale 
plan or cadastre being shown in their true positions 
and proportions, whereas in a mere topographical 
map similar accuracy is impossible, and certain 
features must needs be exaggerated for the sake of 
distinctness. The "Dictionnaire des Dictionnaires," 
on the other hand, derives cadastre (formerly cap- 
dastre) fi'om the media3val- Latin word capitastrum^ 
(from caput^ "head," because fovmerly people were 
taxed, and afterwards properly)^ and defines it as 
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"a public register, containing the quantity and 
value of landed property, names of owners, &c., 
and which serves for the assessment of the tax on 
property in proportion to its revenue/' Brachet 
gives much the same description, but speaks of 
caput as bearing, in classical Latin, the sense of 
" amount of a contribution/' But in the '' Eecueil 
des Lois et Instructions sur les contributions 
directes,'' the cadastre is defined as " a plan from 
which the area of land may be computed, and from 
which its revenue may be valued/' This, there 
can be no doubt, is the sense in which the word is 
used on the Continent, while in England it is taken 
as denoting generally a survey on a large scale. 

Let us now briefly examine the arguments in 
favour of the cadastral scale of 55^5^, recommended 
by the Brussels Conference, whereb}" a mile on the 
ground is represented on the plan by the somewhat 
awkward number of 25*344 inches — why is this to 
be preferred to a scale of a more exact number of 
inches or feet to a mile. It is evident, in the first 
place, that, for purposes of international compari- 
son and uniformity, the Government plans of all 
countries should be on simple natural scales, 
that is to say, on scales according to which the di- 
mensions of objects as represented on the plans 
bear definite and easily remembered numerical 
proportions to their actual linear measures, and 
which are independent of any exact relations be- 
tween conventional units of length, such as inches 
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or feet, chains or miles. The scale, for example, 
of three chains to an inch, on which most of our 
Tithe-maps were drawn, may be very convenient 
in some respects for the English surveyor or engin- 
eer, but it is next to useless for general world- 
wide purposes, or for comparison with other scales, 
whether of this or foreign countries. On the other 
hand, plans on such scales as t^i 2o\)I^, and so 
on, admit of easy comparison with one another, 
no matter what may be the national measures of 
the country or countries in which they were drawn ; 
the proportions are at once understood by every 
* one. Further, it was the opinion, as we have 
already mentioned, of nearly all the eminent men 
who, for reasons which will be presently touched 
upon, favoured a large national plan or cadastre 
for this country, that it should be drawn to a scale 
of certainly not less than 20 inches to a mile, i.e. 
four chains to an inch, or 51^^ ; some of them even 
advocated a scale of 26| inches to a mile, other- 
wise three chains to an inch, or Wtf- So far, 
therefore, as magnitude is concerned, the ^^W 
scale is obviously suited to cadastral purposes. It 
is moreover a direct proportional of the decimal 
scale, and is a simple, easily remembered fraction* 
It also corresponds with the scales adopted for the 
national maps and plans of the chief countries of 
Europe. Austria, Belgium, France, Holland, Italy, 
Norway, Prussia, Sweden, and other States, have 
all conformed to the ^zo^ scale, or to some definite 
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part or multiple of it ; and the rest of Europe, it 
can hardly be doubted, will sooner or later follow 
their example. Lastly, it possesses the incidental 
advantage that a square acre is to all practical 
intents represented on the plans by a square inch, 
the acre, in fact, corresponding to the square of 
1-0018 inch. 

After a long and minute investigation, the 
Treasury in 1855 sanctioned the adoption of the 
55W scale for the cultivated districts of the four 
northern English counties, and of the unsurveyed 
parts of Scotland ; and of the six-inch scale for 
the uncultivated districts ; and the one-inch mili- 
tary map was to be carried on contemporaneously, 
and fini^ed for the whole kingdom. Lord Dim- 
can's Committee, in 1856, endorsed the Treasury 
decision, adding a proposal that the cultivated dis- 
tricts should be published on the six-inch, as well 
as the 25-inch scale ; and the Eoyal Commission 
of 1858, presided over by Lord Wrottesley, made 
recommendations to nearly the same effect. In 

1862, a Committee, of which Lord Bury was 
chairman, advised that the survey on the above 
scales should be extended to those parts of the 
United Kingdom which had, up to that time, been 
surveyed for the one-inch scale only. In March, 

1863, the Treasury confirmed their recommenda- 
tions. Here the controversy ended, and the survey 
has since then been earned on steadily, and as 
quickly as the sums annually granted would 
permit. 
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The final instructions, then, for the publication 
of the surveys of the United Kingdom may be 
summed up as follows ; of the progress made we 
shall speak hereafter : — 

1. A topographical map of the whole of Great 
Britain and Ireland, on the scale of one inch to a 
mile, or ^^o- 

2. County plans of the whole of Great Britain 
and Ireland, on the scale of six inches to a mile, 

or ToiiR)- 

3. Parish plans, on the scale of ^^W? or 26*344 
inches to a mile, of the cultivated districts in Eng- 
land and Scotland, excepting Yorkshire, Lanca- 
45hire, the Isle of Lewis, and six counties in the 
«outh of Scotland, previously finished on the six- 
inch scale ; (these, however, we may suppose, will 
be revised to the 25-inch scale, when the rest of 
the country is finished),* ^ 

4. Plans, on the scale of zh(j^ or 12 0*72 inches 
l;o a mile, of all towns with more than 4000 inhab- 
itantSjf excepting London and its environs, for 
which the scale of 60 inches to a mile has been 
selected. 

The relative arrangement and proportions of the 

* The county of Dublin has also been specially published on 
4;he 25-inch scale, at the request of the Chief Valuator for 
Ireland. 

t Prior to this order, a number of towns had been pub- 
lished on the scales of 6 feet or 10 feet to a mile. Probably, 
however, in the course of time the whole of the towns (London 
•excepted) will be published on the oue uniform scale of ^^q. 
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plans on the three last-mentioned scales will perhaps 
be made clear to the reader by the following 
description. A six-inch plan is a rectangle 36 
inches by 24, thus including 24 square miles of 
country, or 15,360 acres. If this be divided into 
16 rectangles, 9 inches by 6, each of these rectangles 
marks the portion of country included in a plan on 
the ^^ scale : such portion will evidently be 1|- 
miles long, by 1 mile wide, equivalent to 960 
acres; and the plan, when drawn to scale, will 
measure 38*016 inches by 26*344 inches. If one 
of the small rectangles be further divided into 
twenty-five smaller ones, measuring 1*8 inch by 
1'2 inch — corresponding to i^oths of a mile by x^ths 
of a mile, or superficially 38*4 acres — each of these 
will represent the portion of ground included in a 
plan on the ^^ scale, which plan, when drawn, 
will measure the same as a 2^^ plan. It seems a 
pity that, in place of the scale of six inches to a 
mile, or 10^^0 7 the fractional scale of lo^oo ? recom- 
mended by the Brussels Conference, could not have 
been adopted for our county maps. It would have 
been a definite proportional of the scales of the 
parish and town plans, and the sheets in all three 
cases would have been of precisely the same dimen- 
sions. But we were by this time too far pledged 
to the six-inch scale, which had been adopted for 
the engraved sheets of all Ireland, and part of 
England and Scotland. Similar reasons, doubt- 
less, prevented the rejection of the one-inch (^sJ^cr) 
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in favour of a more simple fractional scale^ such 
as TRF^OD, or Tsbjm^ for our topographical map. 

The one-inch sheets are arranged without refer- 
ence to the sheets on other scales. Those of Scotland 
are drawn to a central meridian for that coimtry^ 
on Flamsteed's modified projection. Ireland also 
has its own meridian ; but the special projection 
employed could hardly be made clear without 
a tedious digression. It is to be regretted that the 
early one-inch sheets of England and Wales were 
not constructed uniformly to one proper geomet- 
rical projection for the whole country. As it is^ 
the south-eastern counties were drawn with refer- 
ence to the meridian of Greenwich, those of Dorset 
to the meridian of Black Down, those of Devon 
and Cornwall to the meridian of Butterton Bill, 
and so on. It is evident that the sheets thus con- 
structed cannot be fitted accurately together, so as 
to form one complete map, on which all objects 
would appear in their true relative positions. The 
mistake, however, is being remedied. One central 
meridian, that of Delamere, in Cheshire, has been 
adopted for England and Wales. The sheets of 
the six northern counties have all been laid out 
with reference to it, on a similar projection to those 
of Ireland ; and the new sheets in the south, as 
they are gradually prepared in connexion with the 
cadastral survey, are being adapted to the same 
uniform system. The one-inch map of England 
and Wales is being published, like that of Ireland, 
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in quarter- sheets, each 12 inches by 18 inches, and 
containing 216 square miles. The Scotch one-inch 
half-sheets measure 18 inches by 24 inches, each 
one thus containing 432 square miles. 

The six-inch sheets are constructed separately 
for each county, with reference to a central meridian 
for that coimty, except where two or three counties 
lie so well north and south of one another that the 
same meridian serves for more than one. 

We have seen why the fractional scale of ^^j^ 
was chosen in preference to the nearly equivalent 
scales of three chains or four chains to an inch. 
It will be well at this point to explain briefly the 
reasons in favour of any such large scale at all. 
The maxim that a country, in imdertaking a 
national survey, practises a wise economy in 
making it once for all on a scale large enough to 
pubserve every necessary public purpose, admits of 
easy proof, so far at least as this kingdom is con- 
cerned. It is a cardinal axiom with topographers 
that, though a parent survey can be reduced, it 
cannot with accuracy be much enlarged. A survey, 
for instance^ once made for the 25-inch scale, is 
capable of easy reduction by scientific processes to 
the six-inch, one-inch, or any such smaller scales as 
may be desired, more and more of the unnecessary 
details being omitted as the scale is reduced. On 
the other hand, a survey made with the view of 
being published on the one-inch scale only, or even 
the six-inch, is inadequate for a map on the 25 -inch 
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scale ; even if the measurements, so far as they gOj 
be accurate enough, the whole must be re-plotted 
and tested, and many details must be added ; much 
of the work, in fact, will need to be gone over 
again, at great additional expense. But in this 
country, the extra cost of making the survey in the 
first instance for the 25-inch scale bears only a 
small proportion to its cost as for the six-inch. 
Down to the completion of the manuscript plan, 
the additional expense does not exceed 13 or 14 
per cent. ; while the cost of publication is the same, 
acre for acre, on either scale. Unless, then, it can 
be shown that a six-inch map adequately fulfils all 
national purposes (for the one-inch is out of the 
question), the difference between its cost and that 
of a 25-inch map is so slight that preference should 
certainly be given to the latter, which furnishes all 
the materials for publication on the smaller scales 
as well. 

The public purposes which a national map should 
subserve, apart fi^om those which are purely geodeti- 
cal or geographical, are too numerous and extensive 
for us to discuss here in detail. Amongst the chief 
of them are the following; the valuation of property 
for the equitable adjustment of taxation and assess- 
ment ; the sale and transfer of land, and the regis- 
tration of title ; railway and other civil engineering 
works, such as the construction of roads and canals ; 
large sanitary and drainage schemes ; military en- 
gineering works ; hydrographical, geological, and 
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mineral surveys; the reclamation and improve- 
ment of waste lands, and of land from tlie sea ; 
ti-ansactions affecting* land as between landlord and 
tenant ; statistical surveys j the setting out and ad- 
j ustment of parochial and other public boundaries ; 
and so forth. It has been amply proved by the 
best evidence on the subject that in this country a 
map, with levels, on a scale of something like 25 
inches to a mile, is the smallest which can properly 
ftdfil all these requirements. We will adduce but 
one instance out of many in support ^ of this view* 
The six-inch survey of Ireland is held to be one of 
the most valuable acts of practical government 
that has ever been carried out in that country. The 
maps were regarded at the time of their production 
as unrivalled specimens of topographical art. They 
came into almost universal use in all dealings which 
related to the acreage of land. The Income-tax, 
as collected according to the valuation founded on 
the basis of the Ordnance maps, exceeded the 
amount previously collected by nearly £60,000 a 
year, the Chief Valuator nevertheless stating that 
the cost of the valuation would have been di- 
minished by one-fourth, if not by one-third, had 
the plans been drawn on the 25-inch scale. But, 
when the Encumbered Estates Court, or, as it is 
now called, the Landed Estates Court, was esta- 
blished, the six-inch maps were found to be utterly 
insufficient for the purposes of land-sales under the 
jurisdiction of the Court. The estates accordingly 
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had to be revised to the 26-inch scale. This re- 
vision is still in progress, and already about 2000 
square miles, or more than one-seventeenth of the 
whole of Ireland, have thus been redrawn since 
1859, at the expense of the suitors at the Court. 

The history of the large sums which, even 
within the last thirty years, have been from time 
to time expended on incidental surveys, for various 
public purposes, also furnishes an instructive lesson 
on the economy and advisability of being provided 
with a systematic national cadastre. In 1842, 
when the Tithe Commutation Act passed, a de- 
mand arose for a great number of plans on a large 
scale. That demand was supplied by plans got 
up in a hasty and impromptu manner, on diflferent 
scales, on no uniform principle, and without re- 
ference to any general system of triangulation. Of 
12,000 tithe-plans thus prepared, and extending to 
three-fifths of the country, about one-sixth only ai-e 
of a first-cla«s description ; many of the remainder 
are very imperfect and inaccurate, some of them 
indeed scarcely worthy of the name of plans, and 
useless for public purposes. Two millions of money, 
a sum which would have more than paid for a 
25-inch national survey of England, were thus 
spent on plans which can never be juxtaposed so 
as to form a national cadastre^ and which would 
not have been needed had a cadastre existed. But 
this is not all. When the operations of the Tithe 
Commission were afterwards extended to other 
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objects, many of tlie maps were found to be inade- 
quate to any but the special purpose for which 
they had been designed, and much of the work had 
to be done over again. In 1856, the Inclosure 
Commissioners spent £40,000 for fresh surveys 
and maps ; these too, unfortunately, being made on 
no uniform system. On the occasion of the railway 
mania, in 1845, another immense demand arose for 
maps for railway surveys. Three-fourths of the 
tithe-plans proved useless for this pui-pose. A 
sum of about £250,000 was spent on surveys fo7 
ithe railways which were actually carried out, 
£200,000 of which might have been saved had 
there been a national cadastre ; to say nothing of 
the cost of negotiations with landowners, much of 
which would have been avoided had there been 
Government maps on which owners of property 
could have relied. Besides thi^, hundreds of 
thousands, almost millions, were expended on 
surveys for lines which were got up in a hurry, 
and then abandoned from the want of proper maps 
with levels. 

We might go on multiplying instances in which 
enormous sums of public money have thus been 
absolutely squandered. Enough has, however, 
been said to prove the importance and economy of 
having a good cadastral phm of the country, and 
the policy of making it, while we are about it, on 
the 25 -inch scale. The maxim that what is worth 
doing at all is worth doing well is eminently true 
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of our national survey. The triangulation, which 
forms no inconsiderable part of the whole cost and 
trouble of a survey, was finished, and brought to 
mathematical perfection^ by 1858. It formed a 
framework on which a survey on any scale what- 
ever might be carried out. Having completed 
this, it would have been in the highest degree 
impolitic to stop short at the six-inch scale, for the 
sake of saving 13 or 14 per cent., and with the 
almost certain prospect of having sooner or later 
to do much of the work over again. We may well 
rejoice that the Government were led to take a large 
and enlightened view of the question, and Sir 
Henry James is certainly entitled to the thanks of 
the country for the far-seeing ability and persist- 
ency with which, in the teeth of much opposition, 
he pressed and successfully maintained the true 
policy of executing our national survey thoroughly, 
once for all. ^ 

The Great Triangulation. 

The principal triangulation of the British Isles 
was begun, as we have already mentioned, in 1 784, 
and finished in 1852. By means of it, the positions 
of about 250 trigonometrical points in all parts of 
the country have been determined with the most 
refined precision. From the Shetlands to the 
Scilly Islands, and from Valcntia to Lowestoft, the 
whole kingdom has been covered with a great net- 
work of imaginary lines, the lengths of which are 
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so accurately known that the computed distance, 
for example, between Snowdon in Wales and Slieve 
Donard in Ireland, though upwards of 100 miles, 
cannot be more than a few inches in error* 

Two principal base-lines and four bases of veri- 
fication were measured in the course of the trian- 
gulation. The former, which are situated on 
Salisbury Plain, and on the border of Lough Foyle, 
were measured with General Colby's 10-feet com- 
pensation bars. This apparatus is a marvel of 
ingenious scientific contrivance, bars of iron and 
brass being combined in such a manner that the 
distance between two fine dots, on steel tongues 
connecting them at their extremities, remains con- 
stant at all temperatures. The bars are laid per- 
fectly horizontal, and in a perfectly straight line, 
with, the aid of levels and a directing telescope ; 
and, to avoid disturbance of a bar when once in 
position, the next, instead of being brought into 
contact with it, is so placed as to leave an interval 
of 6 inches between their ends, this interval being 
measured with a double microscope, the two foci 
of which are kept at all times exactly 6 inches 
apart, by means of a compensating apparatus, 
constructed on the same principle as the bars them- 
selves. The Lough Foyle base was thus measured 
in 1827-8, and is about 41,641 feet in length; the 
Salisbury Plain base, measured in 1849,* is about 
36,578 feet long. Some idea of the excellence of 

* This was the second measurement. By the first, made 
with steel chains in 179^!, it was about a foot shorter. 
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Colby's apparatus, and of the care with which it 
was used, may be gathered from the fact that, on 
a subsequent occasion, when 500 feet of the Lough 
Foyle base were remeasured, in the presence of Sir 
John Herschel and Mr. Babbage, the difference 
between the old and new measures was only one- 
third of the finest dot that could be made with tlie 
point of a needle. 

Not less remarkable was the minute and ever 
watchful care bestowed on the measurement of the 
angles of the triangulation, a task in which thirty- 
four observers, twenty-nine of them being ofiicers 
and non-commissioned officers of Engineers, have 
at different times taken part. Two magnificent 
"3 -feet theodolites, made by Eamsden, one for the 
JRoyal Society, the other for the Master-General 
of the Ordnance, an 18-inch theodolite, also by 
Ramsden, and a 2-feet theodolite, by Troughton 
and Simms, were used in these obsrrvations. 
Years of anxious and patient scientific toil were 
devoted to the task. But it is manifest that no 
insti'uments, however beautifully made, and no 
observations, however numerous and careful, could 
result in a triangulation that should be of perfect 
geometrical accuracy — such, namely, that the sum 
of the angles of each plane triangle should be 
exactly 180°, and the sum of the angles round 
each station exactly SSO"", and that the calculated 
value of the distance between any two of the 
trigonometrical points should be the same, by 
whatever series of angles it might be obtained. 
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The Ordnance Surveyors, nevertheless, were beiit 
on attaining to this mathematical perfection. The 
method of least squares was employed for com- 
puting the small quantities by which the observed 
angles required to be corrected in order to make 
the whole triangulation geometrically exact. The 
labour and difficulty of this formidable undertaking 
were truly prodigious. Twenty calculators were 
at work upon it for between three and four years. 
The whole series of triangles was divided into 
twenty-one parts, and the necessary equations of 
condition were found, first for each separate figure, 
and finally for the whole group together. In one 
of these figures, the computers had to gi-apple 
with the appalling task of solving equations with 
seventy-seven unknown quantities. So great, how- 
ever, had been the accuracy of the observers* 
work, that the average amount of coiTCction to 
the observed angles was no more than 0"*6. 

The whole of the work up to this stage was 
now put to a most rigid test. The bases on Lough 
Foyle and Salisbury Plain are about 360 miles 
apart. Taking the measured length of the former 
to start with, the length of the Salisbury Plain base 
was computed through the long intervening net- 
work of triangles, and compared with its measured 
length. The difference was found to be but 0*4178 
foot, or little more than 5 inches. It is hardly 
possible to imagine a result more wonderful and 
satisfactory than this ; Sir Henry James has well 
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described it as a genuine triumph in geodesy. As 
tlie diiFerence thus found could not be attributed 
to one base more than the other, it was so divided 
between them that each should exhibit an error 
proportional to the square root of its length ; a 
mean base was thus obtained, and used in the final 
^reduction of the triangulation. 

The four bases of verification are situated on 
Hounslow Heath, at Misterton Carr, Belhelvie, 
and Ehuddlan Marsh, They were measured with 
Eamsden's steel chains, in 1791, 1801,1817 and 
1806, respectively, their lengths varying from 
about 4*64 to 5*19 miles, and the differences be- 
tween the lengths as measured and as computed 
from the mean base being 2-076, 2-292, 2*880, and 
19*152 inches. The Ehuddlan Marsh base is so 
unfavourably situated with respect to the neigh- 
bouring trigonometrical stations that little weight 
can be given to its computed value. The other 
three, however, exhibit discrepancies so extremely 
small— about the same, in fact, as those of the bases 
measured with compensation bars — as to justify the 
fullest confidence in steel chains of good make as 
base-measuring apparatus. The Hounslow Heath 
base had been previously measured, in 1784, by 
General Eoy, with deal rods and glass tubes. The 
foimer, from their susceptibility to moisture, were 
considered a failure, and gave a result 24*24 inches 
greater than the measurement in 1791. The 
latter, however, gave a result only 2*72 inches less 
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than that of 1791, or 4*79 inches less than the 
length afterwards computed from the mean base. 

Many of the sides of the principal or primary tri- 
angtdation are of great length, 66 of them exceeding 
80 miles, while 11 measure more than 100 miles. 
The longest, that from Sea Fell to Slieve Donard, 
is 111 miles ; the mean length of the whole is 35*4 
miles, and their sum 206,710,000 feet, or about 
ten times the earth's radius. The primary trian- 
gulation is subdivided, usually with 12-inch theod- 
olites, into smaller or secondaiy triangles, the 
sides of which are from about 10 to IS^miles in 
length ; and these, again, as the survey progresses, 
are broken up into tertiary triangles, with sides of 
about a mile. It is within these last that the 
chain-surveyors afterwards work. For connecting 
the more distant stations of the primary triangu- 
lation, a revolving plane mirror, called the " helio- 
stat,'' was used, for the purpose of reflecting the 
sunbeams from the point to be observed towards 
the far-oflf station, where the observers were con- 
stantly on the watch for the bright star-like point 
of light. Lines of immense length can be obtained 
in this manner, if only the stations at either end 
are sufficiently elevated. The process, however, 
proved extremely tedious, days, and even weeks, 
sometimes passing before the looked-for gleam was 
seen ; " more than a month often elapsed between 
consecutive observations of very distant points." 

Vertical as well as horizontal angles were ob- 
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served during the triangulation, and with an 
accuracy no less minute. The height, for example, 
of Ben Muich Dhui, the loftiest but one of the 
Scotch mountains, as determined in this manner, ' 
was 4,295*60 feet; its height as afterwards found 
by spirit-levelling was 4,895'73 feet, the difference 
being only 'IS feet, or about an inch and a half. 

Lofty towers and hill-tops were most generally 
chosen for the great trigonometrical points. In 
setting to work at an observing station, the chief 
desideratum was to get a firm foundation for the 
instrument — sometimes a task of great difficulty, 
especially at stations situated on the moors and 
bogs. In order that tremors might not be trans- 
mitted to the theodolite, it was in all cases isolated, 
generally by the construction of two independent 
sets of fi-amework or scaffolding over the station, 
one inside the other, the inner one to cany the 
instrument, the outer for the observatory and for 
the observers to stand upon. Sometimes the 
scaffolds occupied difficult and dizzy positions, and 
great skill and ingenuity were necessary in con- 
structing them. The wonderful ^'crow's nest'^ 
which stood for months over the cross of St. PauFs 
must be in the recollection of many of our readers. 
In the flat Eastern counties especially, instances of 
high scaffolding were numerous. One of the most 
remarkable was the station on Thaxted Church, 
the tower of which is 79 feet high, and suimounted 
by a spire of 93 feet, making a total of 172 feet 
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above the grounil. The outer scaffold, for the 
observatory, was in this instance carried from the 
base to the top of the spire, while that within, for 
the instrument, was raised upon timbers passing 
through the spire at a point 139 feet above the 
ground. Thus, the theodolite, at the height of 
1 78 feet, was completely insulated, and not affected 
by the movements of the observer or by the action 
of the wind on the observatory. Did space permit, 
we might give many other interesting details of 
the history of the triangulation, and of the difficult- 
ies, hardships and dangers which were fi-eqiiently 
encountered. But we must now leave tliis part 
of the subject, and pass on to consider some of 
the larger questions in geodesy which the Ordnance 
Survey has helped to solve. 

Of the series of scientific works which have been 
issued by the depai-tment during the last thirty 
years, the most remarkable is the " Account of the 
Principal Triangulation," by Captain (now Lieut.- 
Col.) A. E. Clarke, C.B., E.E., a mathematician 
of the highest attiainments. In this ponderous 
volume, published in 1858, are contained details of 
all the trigonometrical and astronomical observa- 
tions and computations made in connexion with 
the triangulation, as well as calculations of the 
figure, dimensions, and mean specific gravity of the 
earth, as derived therefrom. Dm'ing the progi'ess 
of the triangulation, the latitudes of thirty-two 
of the trigonometrical points had been found with 
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the utmost accuracy, by observations with Eams- 
den^s and Airy's large zenith-sectors, the latter of 
which was made expressly for the Survey. From 
the data afforded by the triangulation, Captain 
Clarke deduced the distances between the arcs of 
parallel passing through these latitude stations, 
and thus found the length of an arc of meridian of 
about 10®, extending from the Shetlands to the 
Isle of Wight. He then determined that the 
figure of the earth which would bfot correspond 
with the surface of Great Britain would be a 
spheroid of revolution with an equatorial semi-axis 
of 20,927,005 feet, a polar semi-axis of 20,852,372 
feet, and an ellipticity of 2^^?. Also, by com- 
bining with the English arc nine of the best 
measured arcs of meridians in other parts of the 
world — those namely of Peru, India (2), France, 
Hanover, Denmark, Prussia, Russia and Sweden — 
he found, as the elements of the spheroid which 
most nearly represented all the geodetic measure- 
ments, equatorial semi-axis 20,926,348 feet^ polar 
semi-axis 20,855^233 feet, ellipticity ^ ^.* Owing, 
however, to small corrections, consequent on the 
final results for latitudes of stations in the Russian 
arc, the above elements were slightly modified in 
1861, the corrected values becoming, equatorial 
semi-axis 20,926,329 feet, polar semi-axis 

♦ A most valuable series of Geodetical Tables, founded oa 
these elements, were published at Southampton, in 1858. 
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20,855,239 feet,* ellipticity -^^i,^^. Even this 
result was not final; it depended on old com- 
parisons between the standards of length of our own 
and foreign countries, and, as we shall presently 
see, has since then been modified again. 

By 1860, the trigonometrical surveys on the 
Continent had made such progress that it became 
possible to have the triangulations of France, 
Belgium, Prussia and Russia, and our own, con- 
nected with one another, with the view of finding 
tlie measured length of an arc of the 52nd parallel 
of latitude, extending from Valentia on the west of 
Ireland to Oursk on the Eiver Ural, that is, through 
about 75^ of longitude, or more than one-fifth of the 
circle of the globe on the parallel of 52'' N. A 
proposal to this effect, which emanated from the 
Government of Russia, at the instance of M. Otto 
Struve, the Imperial astronomer of that country, 
was acceded to by the Governments of France, 
Belgiujn, Prussia and England ; the object, it need 
hardly be explained, being to test the value of the 
earth's figure and dimensions as previously ob- 
tained from meridional arcs, by a comparison of 
the measured length of this great arc of parallel 
with the angular difference of longitude between 
its extremities, which could now be very accurately 
determined with the help of the electric telegraph. 

♦ All the above measures are given in feet of the Ordnance 
10-feet standard bar, O^, at 62^ Eahr., v^hich have a minute 
error; 868,055 feet of Oi being equal to 868,050 English 
standard feet. 
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The connexion with the French triangulation 
which had been effected by General Roy in 1786 
was insufficient for this new purpose, having' been 
made only with the object of connecting Green- 
wich with Paris, and not directed eastward. 

Accordingly, in May, 1861, Captains Clarke and 
'J^i'onch, and Serjeant-Major Steel, R.E., with a 
Hnuill party of Engineers, were selected by Sir 
llonryJames for the task of connecting the tri- 
^()non\etrical points on our south-eastera coast 
with those on the opposite side of the Channel. 
Obnervations were taken from four English and 
Hcven French and Belgian stations, three of the 
large theodolites used in the great triangulation 
being employed for the purpose. A separate 
party of French observers, using the same stations 
and measuring the same angles as the English, 
were similarly engaged ; thus, the whole operation 
was done independently, in duplicate, by observers 
from both countries. The English party finished 
their work in January, 1862, after many difficulties 
and delays, consequent upon the erection of high 
scaffolds over several of the continental stations, 
the tempestuous weather during the latter part of 
the time, and the frequent fogs .and haze which 
lumg over sea and land. 

The proposed measurement of this great arc of 
parallel now suggested to Sir Henry James the 
importance of a re-comparison of the standards of 
the several nations engaged in it. Obviously, with- 
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out a very exact knowledge of tlie relative lengths 
of the various national units of measure, it would 
be impossible to obtain a precise result, or, in other 
words, to express the length of the arc accurately 
in terms of any one of the units, Belgium, 
Prussia and Eussia were therefore invited by our 
Government, on the recommendation of Sir Henry 
James, to send their standards to Southampton^ 
and Captain Clarke, with Quarteimaster Steel and 
Corporal Compton, RE., as his assistants, was 
entrusted with the task of carrying out the necessary 
comparisons of these standards with our own, and 
with one another. Altogether, about a dozen bars 
of various kinds, including some from India, were 
submitted to comparison in 1864-6. The work 
was one which required an extraordinary amount 
of patience and diligence, and of scientific care and 
skill. The observations were very numerous, and 
of the most delicate kind, and were made by means 
of a special apparatus, in a building specially 
constructed for comparison purposes. An elabor- 
ate account of the whole process, with calculations 
and results, was drawn up by Captain Clarke, and 
published in 1866,* and gives the relative lengths 
of nineteen standards and standard bars to the 
nearest millionth of an inch. Since then, com- 
parisons of the standards of Austria, Spain, Italy, 

♦ " Comparisons of the Standards of Length of England, 
France, Belgium, Prussia, "Russia, India, and Australia." — 
Ordnance Survey Office^ Southampton, 1866. 
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the Cape of Good Hope, and the United States 
have been similarly made and reduced, but the 
results are not as yet published. 

Captain Clarke's former figures for the elements 
of the spheroid of revolution which best corresponds 
to the geodetic measurements had now to be cor- 
rected to the newly found lengths of the standards, 
and with the following results ; — equatorial semi- 
axis 20,926,062 English standard feet, polar semi- 
axis 20,855,121 feet,* compression s^-^^- But, in 
further calculations as to the form of the equator 
corresponding to the measured arcs of meridians, 
he. found that the earth has three unequal diameters ; 
the equator, in fact, is slightly elliptical, its ellip- 
ticity being ^^6 95 5 ^^^^ t^e lengths of the earth's 
three semi-diameters are as follows :-t- 

FE£T. 

Longer semi-diameter of equatorial ellipse 20,926,350 

Shorter „ „ 20,919,972 

Polar semi-diameter „ „ 20,853,429 

Mean compression=^^l.^Y. 

This is undoubtedly the best determination yet 
made, but it must be held as liable to further 
modification when the calculations, now in pro- 
gress, for finding the length of the arc of parallel 
between Valentia and Oursk are finished. The 
longer diameter of the equatorial ellipse was found 
to be in longitude 15° 34' E., and the shorter in 

* Showing an increase of about ^^ths and j^^ths of a mile, 
respectively, upon the two diameters as formerly computed by 
tbe Astronomer Eoyal. 
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longitude 105*^ 34' E., the meridians of wliich, as Sir 
Henry James has pointed out, coincide approxim- 
ately with the most remarkable features of the 
globe. 

It would be difficult to over-estimate the import- 
ance to geodetical and astronomical science of the 
accomplishment of these two great works — the 
connexion of the various national tidangulations 
for the measurement of an arc of parallel, and the 
comparisons of standards of length. In a paper 
read before the Royal Society in 1866, Sir Henry 
James thus ably sums up the points and advantages 
of the case : — 

" Before the connexion of the triangulations of 
the several countries into one great network of 
triangles extending across the entire breadth of 
Europe, and before the discovery of the electric 
telegraph, and its extension fix)m Valentia to the 
Ural Mountains, it was not possible to exepute so 
vast an undertaking as that which is now in pro- 
gress. It is, in fact, a work which could not possibly 
have been executed at any earlier period in the 
history of the world. The exact determination of 
the figure and dimensions of the earth has been the 
great aim of astronomers for upwards of 2000 
years ; and it is fortunate that we live in a time 
when men are so enlightened as to combine their 
labours to effect an object desired by all, and at the 
first moment when it was possible to execute it.'' 

The data for ascertaining the earth's mean specific 

c 
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grftvlty wei'a arrived at by investigating the amount 
pf the 4efl§etlon of the plumb-line at Arthur's Seat^ 
n^ftr Edinburgh, In 1804, observations for lati- 
tude were taken at the north and south ends of 
thil mountain, and on its summit A comparison 
between the astronomical differences of latitude, 
thus obtainedi and the measmt^d teiTestrial differ- 
WeeSj ft^rniihed data for finding the attraction of 
the TOOuntain on the plumb-line, and a ratio was 
thwee deduced between the specific gravities of the 
WftVWtain and of the mass of the earth* Then, the 
%jwifte gravity of the mountain having been com- 
ip^uted ftrom its geological structure to be 2'75, tf at 
<^ tine earth was ft^^und to be 5*31 6,* 

liatw eompari^OiK^s^ bet ween the astroiioi^^ sind 
^e(Ml^liQ«U «ftea^]ueittc^t» ^the Survej haye kdto 
^ilMl^^kk^ vwy ifttere^daag discoverer. Sariooa di&- 
Q^^^p^Mii^i^ ^er^ lo^nd to e^^ in localiti^ wh«e 
^^^^ was^ i^iQ^btifitg oJ^om ground to account for 
tibi^^j^y^u^t!^^ and the 

]^x^ q£ ^islrQijtoi^iQdt im^truments^ are sometunes 
llw;^;^ «ii^Q|i^ by mafi^ea oi irr^gdar density^ or 
l^Q^Wy la^ oe^viti^ b^low iim wr&ce^ At Cow- 
by tjbe> i*^ Btoflywre>. (^^wbanc^ of tauis land waa 

^ l^^fvoi similar olMf^^wtioafis^ SicihdiftUicm mouDtmn, Hut- 
tm.htNi pr^vi<Hii4y ^ouad th^ QiMrtb'^ moosi spciia&e gr^vitj ta 

Bi>y4Ji« fruui^ Q2i4]^i(tteMt«<wkh p^nUuIuu^QU the ^Hii^KSi o4* tiwr 
^^ih and ^ a gr^^aA d/^j^K Qbft«MMtd GiKS^. 
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found to be so great, amounting to about 10'', that 
a series of observations was taken with the object 
of tracing it out. The exact results have not yet 
been published ; but it appears, from Sir Henry 
James's remarks in his annual reports^ that the 
observations point to the existence of some very 
large and dense mass of matter beneath the surface^ 
to the south of Cowhythe ; and that this investiga- 
tion, like a similar one made by M. Otto Struve^ 
near Moscow, goes to prove that we cannot rely 
on observations taken for latitude and longitude at 
any particular point on the surface of the earth, 
until we have satisfied ourselves by observations at 
surrounding points that there is no hidden cause of 
disturbance. 

Such is an outline of the chief problems in 
geodesy, to the solution of which the Ordnance 
Survey has contributed so much, and which cannot 
fail to interest, not only astronomers, to whom the 
earth's dimensions and specific gravity serve as 
units for measiu'ing the distances, magnitudes, and 
specific gravities of the heavenly bodies,-but scient- 
ific geographers of all countries. We will now 
proceed to describe the organization of the Survey 
Department, and the various processes followed in 
the actual survey and preparation of the maps. 

Organization of the Survey Department. 

In 1870, the Ordnance Survey, originally under 
the control of the old Board of Ordnance — whence 

c 2 
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its somewhat mjffitifying name— and latterly under 
that of the War Office, was transferred to the 
Office of Works. The one-inch military map of 
the kingdom^ which had been about eighty years 
in progress, was finished in that year, and it was no 
longer thought desirable to include the cost of a 
cadastral survey in the War Office estimates. The 
organization of the department has, however, been 
carefully preserved, its essential feature being the 
combination of military and civilians, on a plan 
which has been found to answer well hitherto, and 
by means of which the work is done cheaply and 
methodically. At present, the survey force consists 
of about 2174 persons, including twenty officers 
and four companies of Eoyal Engineers, and about 
1700 civilian assistants, labourers, and chainmen. 
Subdivision of labour is carried out on the survey 
to its fullest extent, the force being divided into sect- 
ions for each separate branch of the work ; chances 
of error are thus reduced to a minimum. The 
head-quarters of the whole department are at South- 
ampton, where the maps and plans of Great Britain 
are published, and where aU the trigonometrical 
and other calculations are made. The six-inch 
sheets of Ireland, however, are printed for sale at 
a similar, though smaller, establishment in Dublin, 
where also the revision, now in progress, of the 
Irish map is carried out upon the plates, and where 
plans for the Landed Estates Court are drawn as 
required. The rest of the survey force is distributed 
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over tlie kingdom, in fourteen sections or " divis- 
ions/' each consisting on an average of about 
100 men, superintended by an officer, and engaged 
in the actual operations of the survey. To one 
division, with its head-quarters in London, is as- 
signed the duty of ascertaining the exact course 
of the county,' hundred, parish and other public 
boundaries in England ; one, under Lieut.-Col. 
Clarke, C. B., is engaged in the tertiary trian- 
gulation, which immediately precedes the chain- 
survey ; another, with its head-quarters in Dublin, 
carries on the revision of the six-inch map of Ire- 
land ; a fourth is employed upon the levelling, con- 
touring, and hill-sketching of Scotland; a fifth 
upon the corresponding duties in England and 
Wales ; and nine divisions in different parts of Great 
Britain execute the detail surveys, and prepare the 
manuscript plans. 

Detail Survey, and Preparation of 
Manuscript Plans. 

Let us now briefly sketch — it can be but a sketch 
— the various processes which are performed before 
the maps come into the hands of the public. We 
will suppose, for example, that an order has been 
given for the survey of Dorsetshire on the 5^^ 
scale, and that the secondary triangulation of that 
county has been finished. A party of observers, 
with seven- inch theodolites, is at once sent into the 
"district which is to be first taken in hand, in order 
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to prepare the minor triangles for the detail sur- 
veyors. For this purpose, the stations of the pri- 
mary and secondary triangulations are used to fix a 
large number of intermediate stations, the positions 
of which are so chosen on the ground that they 
may be visible from one another,' and form well- 
shaped triangles with sides of something like a 
mile in length. Small whitewashed beacons or 
poles, doubtless familiar objects to many of our 
readers, are erected over all the stations ; and the 
observations, as finished, are sent to Southampton, 
where the sides of the tertiary triangles are calcu- 
lated to the nearest tenth of a foot; and where also 
the co-ordinates of the trigonometrical points are 
computed with reference to the sheet-margins, so 
that they may be afterwards laid down easily on 
the paper. Parties of "perambulators," or bound- 
ary-surveyors, are at the same time at work in 
the district, finding out the course of the public 
boundaries,* and preparing outline sketches from 
which the chain-surveyor may be afterwards able 
to identify and fix the various boundary marks. 
A detail-survey "division" is now sent, let us sup- 

* Tbe public boundaries are pointed out to tbe survejors 
by properly qualified persons called '* meresmen," wbo are 
appointed for each parish, or division thereof, by the Justices 
in Quarter-Sessions in England, and by the Sherifis of counties 
in Scotland. The term '' meresman*' is most probably derived 
from the Anglo-Saxon gemiro *' boundaries ;*' or possibly from 
the Saxon mearc, a " mark " or " boundary." 
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pose, to Dorchester, where its head-quarter office 
is established ; and parties of surveyors, each super* 
intended by a non-commissioned officer of the 
Engineers, are detached to towns and Tillages in 
the district about to be surveyed. Their first duty 
is to trace out and chain the sides of the minor 
triangles, noting in their field-books, as they go 
along, the positions of all fences, streams, and other 
objects which they cross, and leaving ground-marks 
or "piquets" at the points which may be most 
convenient for starting afterwards with the internal 
lines of the survey. The measured lengths of the 
sides of the triangles are now sent to the office, for 
comparison with the computed lengths, and when 
they are found sufficiently correct the detail-survey 
is proceeded with. This survey is made almost 
w^hoUy by the method of right lines, one much 
more simple, and less liable to error, than that of 
" traverse-surveying,*' which is therefore only re- 
sorted to in emergencies, and in the highlands and 
uncultivated districts. By the right-line system, 
the surveyor simply chains a net- work of straight 
internal lines across and within his triangle, taking 
offsets right or left, as he goes along, to every ob- 
ject on the face of the country, and noting all 
measurements in his field-book. His skill and 
judgment are shown by his selection of these in- 
ternal lines, which should be so directed that each 
may answer for the survey of as many as possible 
of the features to be mapped, and that the survey 
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of the triangle may thus be completed with the 
least possible number of lines. The quality of the 
surveyor's work is subjected to a very simple test in 
the oflSce. The whole system of lines forms a sort 
of geometrical puzzle, and the plotter, having laid 
down the sides of the triangle carefully on his 
paper, is at once able to find by actual measure- 
ment whether or no the internal lines will fit in in 
their proper places, and can tell whether any mis- 
takes have been made, in which case the faulty worjc 
is sent back to the surveyor to be remeasured. When 
the line-survey has been thus checked, and correctly 
finished; the rest of the contents of the field-book 
are plotted in pencil in the office, and a skeleton 
or outline drawing of the coimtry is thus produced. 
This is now traced, in sections of a convenient size 
for further use in the field, and the tracings are 
placed in the hands of "examiners,'' whose duty it 
is to go over the ground, verifying the surveyors' 
and plotters' work, testing the boundaries, supply- 
ing the nomenclature, and tlie various character- 
istics, such as woods, parks, gardens, moors, 
antiquities, &c., inserting anything that may have 
been omitted, distinguishing the metalled roads from 
those which are unmetalled, and noting the state of 
cultivation of the various enclosures, whether arable, 
wood, pasture, waste land, and so forth. With the 
completed tracings as a guide, draughtsmen in the 
office now transform the plotted pencil plans into 
finished drawings. The dvaughtsmeu of the Ord- 
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nance Survey are justly renowned, and the 25-mcli 
plans form admirable specimens of their skill j in- 
deed, those done by the best worknlen could hardly 
be excelled. All the plans are drawn on one uni- 
form system, the same symbols, colours, types, and 
thickness of lines being adopted throughout the 
survey. Most of the work is done by hand, but 
woods, figures, and nearly all of the names are 
stamped by lads on low rates of pay, and the more 
expensive labour of the skilled draughtsmen is thus 
economized. 

The next process is to compute the areas of the 
enclosures as shown on the plans. This is done 
with the " computing scale,'' a beautiful and simple 
contrivance, invented by an employe of the depart- 
ment. By means of it the acreage of each en- 
closure is calculated separately ; and, as the sum 
of all the areas in each full sheet should be 960 
acres, a ready check is thus furnished upon the ac- 
curacy of the computer's work. In consequence, 
however, of the daily expansion and contraction of 
the paper, absolute accuracy can seldom be attained, 
and a small percentage of error, about 0.2 per cent, 
is allowed, and is afterwards distributed throughout 
the parcels in proportion to their area. The acre- 
ages are calculated and made up separately for 
each parish, every enclosure having a reference 
number stamped upon it. An area-book of the 
parish is then compiled, in which the acreages (to 
the one-thousandth of an acre) and states of culti- 
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vation of the several enclosures arc entered opposite 
to their respective reference numbers, an abstract of 
the whole being given at the end of the list : the 
area-book, thus finished^ is afterwards printed, and 
published with the plans. 

As every landowner is primarily interested in 
the acreage of his property, it may be well at this 
point to explain the principles upon which the 
Ordnance Survey areas are computed. It must be 
obvious to the least experienced reader that, in a 
survey founded on a system of triangul'ation, none 
hut horizontal laeaBVLrements and horizontal areas 
can be given. To attempt to roll the country out 
flat — in other words, to take account of inclinations 
of the ground in the delineation of features, or the 
calculation of areas — would be to defy all prin- 
ciples of accurate map-making, and to pass beyond 
all limits by which areas can be checked. The 
horizontal system, therefore, as the only one ap- 
plicable to a general national map, is that which 
has been adopted for the Ordnance Survey. We 
believe, moreover, that it is the best and truest 
system. The produce of landy and therefore its 
real value for sale^ or letting^ or taxation^ are^ if 
we mistake not^ directly proportional to its horizon" 
tat area. Then, as regards tillage and labour on 
the land, it can hardly be doubted that both 
employers and employed would benefit in the long 
run by adopting as the final basis of agreement 
the areas given by the Ordnance maps. They 
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would certainly gain in the prompt settlement of 
disputes, and in the saving of the sums now so 
constantly paid for land-measurements to local 
surveyors. And although the labourer or plough- 
man who works by the acre may naturally prefer 
to be paid according to the superficial rather than 
the horizontal measurement of sloping land, and will 
doubtless imagine, when he comes to think about 
the matter, that he is a considerable gainer by that 
mode of reckoning, the diflference between the two 
is in reality extremely small, very much smaller, 
indeed, than is generally supposed, seldom exceed- 
ing two or three per cent, on the steepest slojpes 
that can well be cultivated. For example, a 
l()-acre field, on a slope of 1 in 4, measures about 
9*7 acres on the horizontal plane, the two areas 
thus differing by no more than about three per 
cent While on the subject of the acreage of 
estates, it is necessary to explain that private 
boundaries are not shown as such on the Ordnance 
plans, that is to say, no reference whatever is made 
to rights of property. This would need special 
machinery, and lead to difficult and protracted 
enquiries. All natural and artificial divisions are, 
however, delineated ; and, as the boundaries of 
property nearly always follow the course of such 
divisions, landowners are at once able to identify 
their own estates and holdings on the plans, and to 
ascertain their own acreage from the area-books. 
To complete the plans, it now only remains to 



\ 



44 

mark upon them the relative heights of their 
various parts. Every one has noticed the bench- 
marks,* ^^ cut upon many of the milestones, 
walls and gate-pillars along our chief highways in 
all parts of the country. They are the permanent 
marks of the Ordnance Survey system of spirit- 
levelling, a system which is so perfect and com- 
prehensive as to merit a short digression for the 
purpose of explaining it; Just as the principal 
triangulation forms an accurate framework within 
which the minor triangles are afterwards laid out, 
in like manner, a series of lines of principal or 
" initial " levelling, extended over the kingdom, 
furnishes a definite basis for a system of interior 
lines of minor or *^ detail" levelling, which, as the 
survey progresses, are carried along nearly ^very 
road in the country. The lines of the principal 
series, which were begun in 1839 and finished in 
1861, were executed with great minuteness and 
care. They so often intersect and meet one another 
that numerous checks were thus afforded upon the 
accuracy of the work. Small discrepancies were 

* I have been unable to obtain any satisfactory information 
as to the origin of this term, and I cannot even guess at it. 
The use of the barbed head, (or "broad arrow,** as it is generally 
termed) as the Ordnance mark appears to have sprung from the 
fact of its having been the crest of a former Master- General of 
the Ordnance : such at least is the not improbable explanation 
elicited in " Notes and Queries '* for December, 1872, by the 
enquiry of a friend. 



45 

of course absolutely unavoidable, and these were 
treated as a whole in each of the great series of 
levels for England-and- Wales and Scotland, and 
were rigorously worked out by the method of least 
squares, so as to make each series by itself perfectly 
correct and consistent. These reductions proved 
tasks of great mathematical difficulty ; that, for ex- 
ample, of the English series ultimately involved 
the solution of a system of equations with ninety- 
one unknown quantities. In connexion with the 
trunk lines of levelling, tidal observations were 
made at a number of stations round the coasts of 
Great Britain, for the purpose of finding the relat- 
ive heights of the mean tide levels at all the stations, 
that is to say, of the levels corresponding to the 
mean or average height of the sea at each station, 
as derived from long series of observations made 
at small equidistant intervals at all times of the 
tide. The mean tide levels were foimd to differ 
considerably at the various stations, the extreme 
difference amounting to more than thirty inches. 
An average of the whole was ultimately taken as 
the mean level of the sea for Great Britain. This 
average, however, could not be known until all 
the tidal observations had been made, and all the 
levelling finished and finally computed; it was 
the very last bit of information that could, in the 
nature of things, be ascertained. Meanwhile, in 
order that the publication of the plans with levels 
might not be delayed, it was necessary to adopt 



46 

some fixed datum-level, to which the whole system 
of Ordnance Survey heights might be referred. 
For this, the mean tide level at Liverpool, which, 
according to the most trustworthy determination, 
is 7*47 inches below the mean level of the sea as 
since ascertained, was chosen. Every altitude 
marked upon the plans, from Cape Wrath to the 
Land's End, is accordingly expressed with refer- 
ence to this one Liverpool datum, and is therefore 
strictly correct in its relation to every other such 
altitude, no matter how far apart the points may 
be. In a similar manner, a mean level of the sea 
was found for Ireland. This, however, was not 
entered upon till after the engraving of the sheets ; 
and the levels on the Irish maps are aU given with 
reference to a datum previously fixed upon, viz., 
low-water of spring tides at Poolbeg Lighthouse, 
in Dublin Bay, which is 8*094 feet below the mean 
level of the sea round the coast of Ireland as since 
determined. 

The detail-levelling is carried out, as we have 
already intimated, contemporaneously with the 
progress of the cadastral survey. Starting from 
marks on the initial series, lines are run along 
nearly all the turnpike and parish roads, and 
bench-marks cut at intervals of about a quarter of 
a mile. The whole of the bench-marks of the 
initial and detail levelling are shown in position on 
the 25-inch manuscript plans, and their heights 
given to the nearest tenth of a foot. Surface- 
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heights, to the nearest foot, are also marked on 
the plans, at frequent intervals between the bench- 
marks. 

The manuscript 25-inch plans of our district are 
now finished, with every object shown in its true 
position and character, the names correctly given, 
the trigonometrical points marked, the public 
boundaries defined, levels scattered over the sur- 
face, and the plots all numbered in correspondence 
with the parish area-books. Thus complete, and 
having been finally examined on the ground by 
the ofiicer in charge, they are forwarded to 
Southampton for publication. 

In the survey and mapping of towns, on the 
larger scales, the processes followed are in all re- 
spects on the same principle as those we have 
described for the rural lands, though of course 
more minute and tedious. A number of extra 
trigonometrical points within the towns are fixed 
from surrounding stations, but, from the nature of 
the work, it is generally necessary to make the 
surveys in " blocks '' or multagonal figures, rather 
than in triangles. The levels are more numerous 
in towns than in country work, lines of levelling 
being carried along every street; while bench- 
marks and surface-heights are much more fre- 
quently given. No attempt, however, is made to 
calculate the acreages of the innumerable plots, and 
the area of each town as a whole is alone com- 
puted. 
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Publication of Parish and Town Plans. 

The parish and town plans, after having been 
once more thoroughly examined at Southampton, 
are published by zincography, a process which was 
adopted on the Ordnance Survey in 1855, and 
which, though closely . resembling lithography, is 
yet in several respects superior to it. The work 
turned out is equally good by either process : but, 
while a lithogi'aphic stone of the area necessary for 
the Ordnance plans is about four and a half inches 
thick, costs about £7., and weighs 450 pounds, thus 
requiring four men to lift it, a zinc plate of equal 
surface is but Aths of an inch thick, costs only 
165., and weighs no more than 60 pounds, so that 
it can be easily carried by one man. The zinc 
plates also wear extremely well, and are less liable 
to fracture than the lithographic stones. Those 
used on the survey are of the best Silesian zinc, 
and the surface is prepared by successively scraping 
with a razor-blade, grinding with pumice-stone and 
water, smoothing with steatite or " water-of-Ayr 
stone," and graining with moulding-sand. The 
outline of the manuscript plan is traced in litho- 
graphic ink, on tracing-paper thinly coated with 
starch or paste. This, for the sake of cheapness, is 
done by boys, but the writing and characters are 
added by a superior workman; boys also stamp 
tbe woods, figures, &c. The remaining processes 
of transferring the tracing to the zinc, and printing 



40 

the impressions, are exactly the same as in litho- 
graphy, except that a different " etching liquid '' is 
used for the zinc. Each parish on the ^-^ scale, 
and each town on the ^J^ scale, is published 
separately, as soon as the sheets are ready. For the 
first edition, it is usual to take from 30 to 100 im- 
pressions of the plans, according to the probable 
demand. After this, the zinc plates are cleaned off, 
and re-prepared for other sheets. It is found to be 
cheaper and more convenient to do this, and to 
make fresh tracings from the manuscript plans when 
a second edition is wanted, than to keep the plates 
idle meanwhile. A transfer on zinc will however 
print more than 1000 copies, if required, without 
sensible deterioration. The printed sheets, after 
having been dried and pressed, are passed on to 
boys, who colour the houses, roads, and water. The 
edition is now ready for sale. The publication of 
the zincographed plans, at Southampton, is under 
the excellent immediate superintendence of Lieut.- 
Col. K. M. Parsons, K.E., who also has charge of the 
photographic and photozincographic branches, the 
former of which we will now describe. 



Six-inch Plans. 

Photography is largely employed on the Ord- 
nance Survey as a substitute for the skilled labour 
of draughtsmen. Formerly, the reductions of plans 
from one scale to another were made with the pen- 

D 
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tagraph or eidograph, and were both tedious and 
costly. But, when it was proposed to adopt four 
scales for the plans of the national sui-vey, it be- 
came evident to Sir Henry James that, unless some 
method could be devised by which reductions 
might be effected much more rapidly than by any 
means then known, the publication of the maps 
would proceed too slowly, and its cost be too great, 
to satisfy the public. He gave his close attention 
to the subject^ and was rewarded with success. At 
the Paris Exhibition of 1855, he instituted experi- 
ments to test the possibility of reducing plans 
accurately by photography, and the results were so 
nearly satisfactory that he was led to make further 
trials at Southampton, where the process was soon 
improved, and ultimately brought to perfection. 
It was .at first alleged, in Parliament, that the re- 
duced plans would be inaccurate, owing to dis- 
tortion produced by the lens. But a scientific 
committee, of which the late Su* Koderick Murchi- 
son was chairman, reported in 1859 that the greatest 
deviation in any part of the plans from perfect ac- 
curacy does not amount to the ?^t>th part of an 
inch in the angle of the rectangle, and that even 
this minute error is not cumulative. Mam'festly, 
such an error is quite insignificant, and for all 
practical purposes vanishes ; its maximum amount 
can, in fact, be scarcely perceived, and is much 
within the limits of the expansion and contraction 
of the paper under ordinaiy atmospheric changes. 
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The photographic process was therefore finally 
adopted for the reduction of plans from the sh^ to 
the 2^7 and from the latter to the six-inch scale ; 
it insured an accuracy previously unattainable, and 
moreover effected, in addition to an immense saving 
in time, a saving in money which is calculated at 
not less than £36,000 on the whole cost of the 
survey. 

The processes by which the plans on the ^W 
scale are prepared and published having been 
already described, let us now trace the steps fol- 
lowed in the reduction and engraving* on copper 
for the six^inch sheets. In the first place, the ^u- 
scale plan which it is proposed to reduce is fixed 
to an upright board in the photographic room, 
which can be adjusted to any required height 
Opposite to it is the camera, placed on a table which 
travels on a small tramway on the floor, and fur- 
nished with means, of lateral and vertical adjust- 
ment. A rectangle of the size of the required 
reduction, viz., nine inches by six inches, being 
marked on the ground glass of the camera, the in- 
strument is moved backward or forward, and other- 
wise adjusted, imtil the lines of this rectangle 
exactly coincide with the marginal lines of the 
image of the plan on the board as seen through the 
camera 5 a negative is then taken and printed from 
in the ordinary manner. The print is now '^ touched 
up," for the ftiture guidance of the copper-plate 
engraver, by penning in faded parts, rewriting the 

d2 
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altitudes, and colouring the parks, woods, water, 
houses, &c., with distinctive shades. It is next 
traced, in outline only, with lamp-black, on very 
thin paper ; and the tracing is then transferred in 
the usual way to the waxed surface of a copper 
plate, on which the sheet-comers and trigonometri- 
cal points have been previously scored by machine.* 
A six-inch plan contains the same area as sixteen 
plans on the ^sVa scale. Sixteen equal rectangles, 
each corresponding to the area contained in a 
single photograph, are therefore ruled in fiiintly on 
the waxed copper-plate, so that each tracing, as it 
is transferred, may be laid accurately in its true 
position. The plate is now ready for the engraver. 
The reductions by photography of town plans 
from the ^^t to ^^ srsW scale (with the view to 
representing the towns, thus reduced, on the parish 
plans) are made in the same way as those for the 
six-inch sheets ; the prints are then traced in greasy 
ink, in spaces left for them on the tracings from 
the manuscript 2zlu plans, which, as described in 
the preceding section, are afterwards transferred 
to zinc plates for publication. 

* It will be obvious to the reader that when, as in the case 
of the uncultivated districts, the survey has been drawn in 
manuscript on the six-inch scale only, a tracing can be taken 
direct from the plan, and transferred to the copper, the inter- 
vention of photography being now unnecessary. 

f Or from the scales of five feet or ten feet to a mile, on 
one or the other of which the towns were generally drawn and 
engraved, prior to the introduction of the -^^ scale and the 
publication of the town plans by zincography. 
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In the engi-aving department at Southampton, 
presided over by Colonel Cameron, C.B., Sir Henry 
James's able second in command, every process is 
resorted to by which the work can be cheapened 
and expedited, and its perfectness and uniformity 
insured. Steel punches are used for the trees, 
woods, bushes, and figures, a ruling-machine for 
shading the buildings, and a dotting-machine for 
the parks, sands, and mud; and by means of 
these, and of elaborate subdivision of labour in 
other parts of the work, an almost perfect simil- 
arity of style and finish in all the plans is 
obtained. 

One very useful featm'e in the six-inch plans, as 
now published, is that the degrees, minutes, and 
seconds of latitude and longitude are marked upon 
the margins. Thus, not only can the geographical 
position of every spot in the country be exactly 
found, but, in cases where other means of descrip- 
tion fail, boundaries of properties may be defined 
and identified by the latitudes and longitudes of 
their extremities. Still more valuable is the inform- 
ation as to the form and undulations of the surface 
of the coimtry which is given by means of lines of 
identical elevation, technically called "contours,*^ 
-that is, a system of lines representing the inter- 
sections with the surface of horizontal planes at 
certain stated vertical intervals — which are traced 
out over all the sinuosities of the ground, and 
afterwards engraved on the plates: contour lines 



54 

may be familiarly illustrated by the horizontal 
traces left upon a beach by the receding tide. For 
the Ordnance Survey, the contours are given at 50, 
100, 200, 300 feet, and so on up to 1000 feet, above 
the Liverpool datum. In this way, the relative 
heights and slopes of the surface are indicated with 
considerable minuteness and accuracy, and without 
that tendency to obscure the other details which 
accompanies the ordinary methods of representing 
ground by hill-shading. The contours are inserted 
by field-workmen, on the ground itself, on prints 
fi:om the six-inch photographs. Arriving at the 
spot where he is to begin, the contourer, who is 
provided with a " contouring theodolite '' and staflF, 
first finds a starting-point on the contour he is re- 
quired to trace, by levelling up or down to it from 
the nearest bench-mark shown on the photograph. 
If, for example, he wishes to run a contour at 800 
feet, and the nearest bench-mark is at 805 febt, he 
levels down five feet from the mark. Having thus 
found his contour, he follows it out on the ground 
at the dead level, wherever it leads him, by the 
help of his instrument, and is able to mark its 
course on the photograph by measurements to 
neighbouring objects. In this manner, each con- 
tour successively is traced and plotted, constant 
checks upon the workman's accm-acy being afforded 
by references to the nearest bench-marks wherever 
the contours intersect the original lines of spirit- 
levelling. The contour lines, thus marked upon 
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the photographs, are then engraved on the copper 
plates. 

One-inch Maps. 

It remains to sketch the processes by which the 
one-inch maps are made. Photography is not 
used for the reductions in this instance, the ratio 
of the reduction being so very great that it is 
necessary, for the sake of distinctness, to omit 
some details and enlarge others, conditions which, 
from its very property of faithfulness in delinea- 
tion, the photographic process fails to fulfil. A 
sheet of paper of the required size having been 
prepared with its marginal lines, and also having 
had ruled upon it rectangles corresponding in size 
and position to the several tsW or six-mch plans 
which make up the whole area of the sheet, a 
manuscript drawing, complete in all except the 
contours and hill-shading, is then made, the re- 
quired outline in each rectangle in succession being 
reduced with the pentagraph to the one-inch scale 
from jsix-inch photographs of the large-scale plans ; 
or, as in the case of the uncultivated lands, from 
the six-inch manuscript plans themselves. This 
drawing is now traced, and transferred in the usual 
way to a waxed copper plate ; the outline, names, 
and ornament are then engraved. 

At this stage of its prpgress, the plate is electro- 
typed, and on the duplicate and absolutely facsimile 
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copy of the original which is thus obtained the 
contour lines and altitudes are afterwards engraved. 
The hill-features, without contours, are then en- 
graved on the original ; and, when these are finished, 
another electrotype duplicate of this plate is taken, 
and the geological lines are inserted upon it. So 
that thus, without any of the engraving having 
been done more than once, three editions of the 
one-inch map are issued to the public, one with 
contours, another with hills^ and a third with hills 
and geological lines.* Electrotyping is not only 
useftd in this manner for making duplicates of the 
plates in various stages^ with a view to furnishing 
different classes of information. In order to ensure 
a ftiture supply of perfect impressions, the first 
electrotype casts in relief — matrices^ as they are 
termed — of the plates when in their firesh and un- 
worn condition are put by in store, to be hereaflier 
used for obtaining duplicate plates^ to print fix)m 
when the originals have become worn out by^ long 
use. In future, therefore, the public will have no 
cause to complain, as heretofore, of being occasion- 
ally supplied with bad impressions from old and 

* By an ingenioiis process, lately deyised, the drawings of 
tbe hill features, after haTing been photozincx^raphed, are 
printed, either in black or colours, from teparate hill-plates, on 
impressions from the one-inch outline plates. Thus, maps with 
the hUl-features are issued promptly to the public, almost as 
soon as the outline plates are ready, and without waiting for 
the hills to be engraxed. Por a fuller account of this process, 
9ee *" Ocean Righwaif*;' June, 1S73, p. 107. 
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damaged plates. Another great advantage of the 
electrotjrpe process is the facility which it affords 
for making alterations on the plates. To erase lines 
cut into the copper is a tedious and difficult pro- 
cess, and likely to injure the rest of the work. But 
a matrix shows the lines in relief, and from this it 
is easy to scrape off obsolete details ; a duplicate 
plate, with the lines in intaglio, being then taken 
from the altered mati^^ the engraver is able with- 
out difficulty to add the fresh details where needed; 
It will be readily understood how valuable this 
process is for the insertion of new railways, roads, 
and so forth. 

The hill-features for the one-inch maps are first 
sketched, in the field, on dry proofs from the six- 
inch contoured plates. Finished drawings from 
the field sketch are then made, on cardboard im- 
pressions from the one-inch outline plates, and 
furnished as guides for the engraver to work by. 
Beautiful and delicate in finish as is all the work 
of the copper-plate engravers on the Ordnance 
Survey, there is perhaps no branch in which they 
so peculiarly excel as in their delineation of hills 
on the one-inch plates. Certainly, no other map- 
engravers in Europe produce anything equal to it. 
Fine graving needles are used to etch in the lines, 
and the requisite deepening of the tints is given 
afterwards by a process called *^ biting in," which 
consists of exposing the cut lines in the copper to 
the action of aquafortis, the general surface of the 
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plate being protected by a coating of a substance 
called " etching ground." The deeper the shade 
required, the longer or more frequently must the 
aquafortis be allowed to act ; and, at each success- 
ive application of the acid, the parts already 
sufficiently bitten in are protected from ftirther 
action by painting them with a " stopping varnish." 
So slow and delicate, however, are these processes 
that the average progress of the best workmen 
does not amount to a square inch daily. 

Pkesent state of the Publication of the 

Maps and Plans. 

Of the progress made in the publication of the 
survey it is impossible to give exact details with- 
out a tedious enumeration ; but the following short 
abstract will convey some idea of it : — 

In England and Wales. — The four northernmost 
counties, Middlesex and Surrey, the Isle of Man, 
and Isle of Wight, nearly all of Flintshire, Kent 
and Hants, and parts of fifteen other counties, have 
been published on the 23W scale ; the six northern 
counties. Isle of Man, and Isle of Wight, and parts 
of nine other counties, on the six-inch scale ; and 
the six northern counties on the one-inch scale* 
with hills. In 1871, the tremendous task of 

* This refers only to the sheets on the new projection Qiee 
p. 14), and not to the original one-inch military map of Eng- 
land and Wales, the whole of which is published. 
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drawing the detailed plan of London on the five- 
feet scale was finished ; it is contained in 326 
full-sized sheets, about 170 of which have been 
published. A skeleton plan of the whole metro- 
polis, contained in 821 quarter-sheets, was published 
some ten years ago. About 140 other towns have 
also been published on the ^J^, or the five-feet, or 
the ten-feet scale. 

In Scotland. — The cultivated parts of the Isle of 
Arran, and of about two-thirds of the mainland, 
including all the south and east except six small 
counties, are published on the 23V0 scale ; the Isles 
of Lewis and Arran, and more than half the main- 
land, comprising all the south and east parts of the 
country, on the six-inch scale; the same two islands, 
together with nearly half the mainland in the south 
and east, on the one-inch scale with hills ; and all 
the towns (sixty in number), Wick excepted, on the 
sh^y or the five-feet, or ten-feet scale. 

In Ireland. — The county of Dublin has been 
published on the -z^isjs scale ; the whole country on 
the six-inch scale ; the whole of it on the one-inch 
scale in outline, and about two-fifths of it on the 
same scale with hills ; and forty-nine towns on the 
yio or the five-feet scale. 

All these maps and plans are supplied to the 
public at a cost which places them within reach of 
every one to whom they are likely to be of use or 
interest. With the new one-inch quarter-sheets of 
England and Wales, and Ireland, for sale at Is 
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each; the one-inch half-sheets of Scotland at Is 9c?; 
the six-inch sheets at 25 and 2s 6d ; the s&\nj plans 
at an average price of 2^ 6c?, and the town plans 
at prices of from 2^ 6 c? to 6^, no one will need in 
future to be without a beautiful topographical map 
of his neighbourhood, or a perfect plan of his 
property or holding, be it an estate, a mansion, a 
farm, a field, or even a cottage. And, although the 
above scale of prices might possibly be somewhat 
reduced and simplified, there can be no doubt what- 
ever that, even at the present rates, the public get 
their full money's worth for their money. 

State of the SuRVEYiNa. 

The surveying is, of coiu'se, considerably in ad- 
vance of the publication. Out of the 68,000 square 
miles which make up the area of England and 
Wales, very nearly two-fifths have been sm-veyed, 
while about one-sixth only has been published on 
the 2iA)'^ scale, and little more than one-fourth on 
the six-incji scale. The survey is now going on in 
Berks, Hertford^ Essex, Derby, Chester, Denbigh, 
Glamorgan, Wilts, Oxford, Bucks, and Sussex. 
Of Scotland, with an area of 30,000 square miles, 
though but six-tenths have been published, nearly 
nine-tenths have been surveyed, Ross-shire is 
the only unfinished county on the mainland, and, 
if the weather be favourable, it will be finished 
this year. Hence, Ireland being already com- 
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pleted, there will remain at the beginning of next 
year nearly three-fifths of England and Wales, 
besides the Orkneys and Shetlands and most of 
the western islands of Scotland, in order to finish 
our great national cadastral survey. 

How long this task will take is a question mainly 
of money, and depends on the sums that may be 
voted annually by Parliament. The larger the 
grants, the quicker and also cheaper will the work 
be. If the progress has until lately been slow, it 
is because the sums voted year by year were for a 
long time very small in proportion to the total 
cost of the work. It Ls absolutely necessary, how- 
ever, for the completion of the survey within any 
given time, or for any given sum, that the amounts 
of the annual grants, however large or small they 
may be, shall not vary much from year to year. 
For while, on the one hand, a large decrease 
necessitates a reduction of the working parties, and 
adds materially to the cost per acre of the work, 
on the other hand, a large and sudden increase is 
at first equally expensive and unfruitful, since the 
special skilled labour of the department needs a 
long course of practical training, and cannot be 
obtained in a moment. In 1858, Sir Henry James 
estimated the cost of completmg the survey of 
Great Britain, on the scales now ordered, at about 
£2,207,000, provided that the grants should be 
steady and liberal. In 1870, by which time some 
£740,000 of this amount had been spent in the 
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prosecution of the survey, the figures were again 
gone into, the result showing that the proportion 
of work done was equivalent to the sum expended, 
and thus justifying his former estimate. There 
remained therefore, in 1870, £1,467,000, as the 
probable cost of completion. This, at the present 
steady rate of about £100,000 per annum, will 
finish the survey some twelve years hence, soon 
after which we shall probably be in possession 
of a complete set of topographical maps and ca- 
dastral plans of the United Kingdom, of a kind 
which it is safe to describe as more perfect in 
accuracy and finish than any hitherto seen in 
Europe. 

Eevision op the Maps, System of Sale, &c. 

Without periodical revision and correction, all 
maps must sooner or later become obsolete and of 
little use. It will^ therefore, be necessary before 
long* to establish a permanent revision department 
for the whole Kingdom, to be constantly engaged 
in bringing the maps and plans up to date. In Ire- 
land, a sub- department of this kind is already in 
working order. It is considered, by those who are 
best qualified to form an opinion on the matter, that, 

* It would seem that it is already time for the revision to 
be begun in Great Britain. The a^VlJ-scale survey has been 
in progress for about eighteen years ; and fresh editions of the 
maps of the districts first surveyed, and especially of those parts 
of North Kent and North Surrey which were done from ten to 
fifteen years ago, are even now very much wanted. 
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on an average, the issue of a corrected edition of the 
sheets every fourteen or fifteen years will suflBciently 
meet the public requirements. We may suppose, 
therefore, that the United Kingdom will ultimately 
be divided into fourteen or fifteen districts, (each 
such district to be situated partly in each of the 
three Kingdoms), and a revision department be 
maintained on such a footing as will enable it to 
produce a corrected edition of the maps of one 
district in each year, and perhaps also to keep 
small parties constantly at work in the metropolis 
and its suburbs, as well as in others of our largest 
and growing cities, and very populous neigh- 
bourhoods. The cost of this service has been esti- 
mated by Sir Henry James at about £38,000 per 
annum, of which sum, however, the greater part at 
least will probably be repaidby the sale of the plans. 
Thus, though the parent sm-vey is an absolute cost 
to the nation, it is anticipated that, when this is 
finished, the Sm^v^ey Department will thenceforward 
be nearly or perhaps quite self-supporting. 

But, in order that this expectation may be ful- 
filled, it will certainly be necessary to use all 
possible endeavours to make the Ordnance maps 
more accessible and better known to the public 
than they are at present. As Mr. Francis Galton 
very truly remarked, when drawing attention to 
this subject at the recent meeting of the British 
Association at Brighton : — 

" English geographers are justly proud of the 
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" Ordnance maps, whose accuracy and hill shading 

^' are unsurpassed elsewhere It is much to 

" be regretted that these beautiful and cheap maps 
"are not more accessible. They are rarely to 
'^ be found even in the principal booksellers' shops 
'^ of important country towns, and I have never 
"observed one on the bookstall of a railway 
" station. Many educated persons seldom, if ever, 
" see them ; they are almost unknown to the 
"middle and lower classes; and thus, an im- 
" portant work, made at the expense of the public, 
" is practically unavailable to a large majority of 
" those interested in it, who, when they want a 
"local map, are driven to use a common and 
" inferior one." 

Various methods of supplying the Survey maps 
to the public have from time to time been adopted. 
Prior to 1866, 150 agents in the chief towns in the 
kingdom possessed the right to purchase maps, for 
sale to the public, from the dep&ts at Southampton 
and Dublin, at a discount of 25 per cent. Since 
1866, and till quite recently, this right has been re- 
stricted to six chief agents, viz. : four in London, 
one in Edinburgh, and one in Dublin, who received 
a discount of 33^ per cent, on the sale price, and 
through whom alone the trade and the public 
could be supplied. To this system it was not im- 
frequently objected that country booksellers were 
discouraged from competition, that Government 
lost money by the change, and that, however great 
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might be the zeal and disinterestedness displayed 
by the chief agents the maps and plans were 
not brought as prominently before the public as 
they might have been. Within the last three 
months^ however, the former plan^ or rather 
an extension of it, has been reverted to; the 
sole rights of the chief agents have been with- 
drawn, and a large number of booksellers in all 
parts of the kingdom have been appointed agents, 
all alike receiving a discount of 25 per cent. 
Government dep6ts have also been established in 
London, Edinburgh, and Dublin, for the readier 
supply of maps to the agents or the public. Some 
yeai-s ago. Sir Henry James, if we are rightly in- 
formed, drew up and pressed unsuccessfully on the 
Government ii scheme for establishing Ordnance 
map agencies at a number of the chief post-offices 
throughout the country, regard being had, in select- 
ing the offices, both to then- distances from one another 
and to the comparative density of the population 
that each would have to serve. Mr. Galton, in the 
speech from which we have quoted, made sugges • 
tions of a similar kind. It would thus appear that 
there has hitherto been some difference in opinion 
on the subject, as well as in the course taken by 
successive Governments. The question is one of 
considerable importance both to Government and 
the public, demanding thorough investigation and 
trial, and the final adoption of that system, which- 
ever it may be, which is found to combine the largest 
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sale of the maps with the greatest benefit to the^ 
country. It cannot for one moment be main- 
tained (as has been done), in the consideration of 
this question, that Government ought not to press 
the sale of their maps, for fear of interfering with 
private trade interests. As Mr. Galton points, 
out, " The nation has deliberately chosen to under- 
take the survey, on the ground that no private 
enterprise could accomplish it satisfactorily." The 
right course to follow is that which will best render 
the Survey popular, and its publications easily 
and cheaply accessible ; so that the beautiful maps 
and plans for which the country has paid — ^instead 
of being half hidden out of sight, or replaced by 
copies or reductions, no cheaper than the originals, 
and vastly inferior to them in accuracy and finish— 
may be freely circulated amongst all classes of the 
public. 

Miscellaneous Work op the Survey Depart- 
ment. 

We have thus far dealt chiefly with the main 
subject — the surveys of the United Kingdom, and 
the geodetical operations immediately connected 
with them — and have made no mention of the 
subsidiary services which the Survey department 
is frequently required to perform. To the im- 
portance and miscellaneous character of these 
services Sir Henry James's annual reports bear 
ample testimony. There could, indeed, be no 
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better proof of the usefulness nnd resources of the 
department, and the growing appreciation of the 
national survey, than that which is afforded by 
the numerous demands upon the office at South- 
ampton^ for maps and plans and various kinds of 
aid, which are constantly being made from all 
quarters of the kingdom. Nearly every Govern- 
ment department, and public bodies throughout 
the country, have thus, in some way or other,r 
within the last few years, derived help and in- 
formation from the Ordnance Survey } and their 
demands are steadily increasing. 

To illustrate this by a few examples culled from 
the annual reports, we may cite the large surveyi* 
(nearly 700,000 acres) made for the War Depart- 
ment between 1858 and 1863, for designing works 
for the defence of the country, besides surveys of 
a similar kind in Canada and Gibraltar, and plans 
for military purposes in many other parts of the 
world ; maps of the river-systems and catchment- 
basins in England and Wales, for the Royal Com- 
mission on Water Supply; plans of the high- 
water line and areas of foreshores in the United 
Elingdom, for the Commissioners of Woods and 
Forests ; plans for the Landed Estates Court in 
Ireland, as fully described in the early part of 
this pamphlet ; plans of the Borough and other 
boundaries in England and Wales, for the Parlia- 
mentary Boundary Commission of 1866; and a 
large number of plans, with boundaries, areas, and 
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other information, for the Census Commissioners of 
1870. To. these may be added miscellaneous 
surveys and plans for the Foreign Office and the 
Admiralty, the Eother Levels Commissioners, the 
Post-Office Telegraphs, the Inclosure and Tithe 
Office, the Army Medical Department, and other 
bodies too numerous to mention, together with the 
surveys of a large number of towns for the Board 
of Health ; and, lastly, the surveys just completed, 
as part of the cadastral survey, for the Thames 
Valley Drainage Commissioners. It is surely un- 
necessary to swell further this catalogue of 
examples in proof of the wonderful utility of the 
Survey department and the multifarious nature of 
its duties, as well as of the essentially national 
character of a survey that can thus fulfil so many 
public purposes. 

The department is also a school for topographers 
engaged in other parts of the world. At different 
times, parties of surveyors have been trained and 
equipped at Southampton for the Cape of Good 
Hope Survey, the Oregon Boundary Commission, 
and the British Columbian Expedition; and 
special instruction is frequently given to officers 
and men engaged in the surveys of our colonies 
and foreign possessions, and even to officers of the 
topographical departments of Continental states. 
The Ordnance Surveys of Jerusalem and Sinai, 
though semi-official only, and not paid for from 
public funds, nevertheless owe much of their 
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success, and of the value which is now attached to 
them, to their connexion with the large and well 
organized department at Southampton, in which 
the public justly have perfect confidence j and the 
Palestine Exploration Fund still gladly draw their 
working surveyors from the well trained staff of 
the Ordnance Survey. 

Photozincogkaphy. 

There is one very interesting branch of work, 
which, though not directly applied to Ordnance 
Survey purposes, is largely carried on at South- 
ampton, in the reproduction, rapidly and in large 
numbers, of facsimiles of special plans and foreign 
maps, ancient manuscripts, &c., either of the same 
size as the originals, or to any required lesser 
scale. We refer to the process of photozincography, 
invented and brought to perfection by Sir Henry 
James and Captain A. de C. Scott, E.E., in 1869, 
which, as its name suggests, combines the accuracy 
of photography with the facility of printing from 
zinc plates. Without entering into a detailed de- 
scription of this now well known process, we may 
explain, briefly, that it consists of obtaining from 
a photographic negative on glass a print in greasy 
carbon ink, which can be transferred to a zinc 
plate, and printed from in the ordinary way. The 
main difference, in fact, between zincography and 
photozincography is that whereas, in the one case, 
as we have already explained, a ironing from the 
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original document, or from a reduction of it, is made 
in greasy ink, and transferred to the zinc, in the 
other case, a photography direct from the original, 
and therefore free from all errors of the draughts- 
man's hand, is made to answer the same purpose 
las the tracing, and to serve for producing an equal 
number of impressions. Photozincography is thus 
in some respects superior to zincography, especially 
for- certain kinds of work, and when the original is 
not too large to be photographed to the required 
size in a single picture. When the original has to 
he photographed in parts, and the prints joined 
before being transferred to the zinc, the process is 
more troublesome; photozincographs exceeding 
3 feet by 2 feet in dimensions have nevertheless, 
Lieut-Col. Parsons 8tates,been successfully prepared 
in this way in the department under his charge. 
The method also enjoys this advantage, amongst 
others, over photography — that the impressions 
from the zinc in carbon ink are not liable to fade, 
like photographic prints in silver. 
• It is in the reproduction of facsimiles of rare 
deeds and ancient manuscripts that photozinco- 
graphy has been chiefly and most successfully em- 
ployed at Southampton. Thus, in 1860, the 
Treasury directed that a facsimile copy of that 
part of Domesday Book which relates tp Cornwall 
should be made by this process ; and this was soc»i 
followed by the reproduction and publication for 
sale, county by county, of the whole of that in- 
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teresting work, which has thus been distributed 
throughout the kingdom at a low rate of cost. This 
step proved so successful that in 1864 Sir Henry 
James suggested to Government the publication, in 
a similar manner, of a selected series, chronologi- 
cally an'anged,of the State papers preserved in the 
Public Eecord Office ; with the view, not only of 
giving the public easy access to the interesting 
subject matter of the documents, but also of illustrat- 
ing the change in our language and writing from 
time to time. This series, consisting of facsimiles — ' 
with translations and explanatory notes by Mr. W^ 
Basevi Sanders, Assistant Keeper of Records — of 
the most curious and interesting of our national 
records, from the time of William the Conqueror 
to that of Queen Anne, has been published in four 
parts. A selection of the National MSS. of Scot-* 
land has also been published, in three volumes j 
and an extremely interesting Irish series is in 
coiu-se of reproduction. In 1870, a photozinco- 
graphic facsimile edition of the Black Letter 
Prayer Book of 1636, which contains the MS^ 
notes showing the alterations made in the 
authorised version in 1661, was published for the 
Eitual Commission; and in 1870-71, two such 
facsimile editions of twenty pages of the Parker 
Register in Lambeth Palace library were printed 
for the work entitled Ordinum Sdcrorum in 
Ecclesid Anglicand defensio. Altogether, so re- 
markable has been the success of the photozinco- 
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graphic process that it is now in general use in 
this countiy, as well as in India, America, and the 
chief States of Europe. It is indeed hardly- 
possible to estimate the value of the many uses to 
which photozincography may be applied. Exact 
identical counterparts of the most important and 
precious documents can be obtained cheaply and 
rapidly, and without any risk of error in copying, 
or likelihood of injury to the originals. And not 
manuscripts only, but maps and plans, and even 
the finest engravings; in fact anything, whether 
drawn, written, or printed, which is represented 
by lines, can be easily and faithfully reproduced. 
It has also been applied to the representation of 
natural objects, scenery, &c., but with less success, 
owing to the gi^eat difficulty of obtaining fine 
gradations of shade. 

Projections fob Maps of the World, 

Starcharts, &c. 

. The want of unity of design and principle which 
is shown in the construction of our various published 
maps and charts has long been recognised as a 
glaring defect in cartography. With the view of re- 
medying this defect, by securing a uniform system 
for all geographical maps, Sir Henry James, in 1868, 
designed a projection for maps, on the scale of 10 
miles to an inch, of every part of the world, and 
published an account of the projection, with tables 
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and diagrams for the construction of the maps pre- 
pared by Mr. J. OTarrell, of the Ordnance Survey. 
For full particulars of this, which is called the 
" Rectangular Tangential'^ system of representa- 
tion, we must refer our readers to the work itself,* 
merely remarking that it combines the best prin- 
ciples of projection, and the least possible distor- 
tion of the form and area of the features as repre- 
sented on the maps, witli the further advantage of 
enabling us to put together, as a connected map, 
any number of sheets that can be required for 
simultaneous examination. In each map, the 
meridians and parallels intersect sensibly at right 
angles, and the whole series would as nearly as 
possible fit together on a model of the globe 66 
feet in average diameter. If other nations would 
combine with us in adopting the same system, one 
first meridian,! and one uniform scale or set of 
scales of representation, the geographical maps of 
all countries would then exactly correspond, and 
afford every facility for international comparison 
and use. It is perhaps too much to expect this, 
for at any rate some time to come ; but we may 

* ** On the Eectangular Tangential Projection of the Sphere 
and Spheroid, &c." Ordnance Survey OflBce, Southampton, 
1868. 

t Sir H. James says that the meridian of Greenwich, which 
is very nearly in the centre of the habitable portion of the 
earth's surface (Falmouth is so exactly), should be taken as the 
first meridian for all nations. 
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fairly hope that^ at least in our own country, the 
maps of all parts of the world, whether constructed 
by Government or by private geographers, will 
ere long be made in conformity to this excellent 
system. 

While on the subject of projections, we must not 
omit to mention the geometrical projection of two- 
thirds of the sphere, invented in 1858 by Sir 
Henry James, who was the first to devise a geo- 
metrical projection of more than a hemisphere. In 
this, the observer is considered to be looking into, 
not at, the sphere, from a point half a radius dis- 
tant from it ; and the plane of projection is situated 
between the eye and the centre of the sphere, at a 
distance of about two-fifths of a radius from the 
latter, and perpendicular to the line which joins 
them. This projection is well adapted for compre- 
hending the relative positions of the various parts 
of the earth's surface, for the representation of 
isothermal and isobarometrical lines, and lines of 
magnetic declination, and especially for charts of 
the stars. By fixing the point of projection in the 
axis of a great circle whose pole is in 1 5** E. lon- 
gitude, and 23"* 30' N. latitude, a map constructed 
on the above principle represents that portion of the 
globe which embraces the greatest quantity of 
land. 

Southampton Map Office. 
The head-quarter establishment of the Survey, 
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at Soatliampton, is well worth a visit from all who 
have the opportunity ; there is always something 
new to see, some fresh information to be gained. 
Here, the visitor may examine at leisure the various 
map-making and other processes of which we have 
given a brief outline in this pamphlet. He may 
trace every step in the manufacture of the sheets, 
from the time when they are received in manuscript 
from the country divisions till their final issue for 
circulation to the public, and may learn more in a 
few hours than we could tell him in double 
our present space. Between 300 and 400 work- 
men of various grades, from the skilled engravers, 
photographers, and computers, down to the boys 
who stamp and colour the plans, are constantly 
employed, under the superintendence of the 
Engineer officers and non-commissioned officers of 
the department. The large library in the central 
building is ftiU of objects of interest. The com- 
pensation bars with which the principal bases were 
measured; specimens of the maps and plans 
en all the survey scales ; archaeological and geo- 
logical models, drawings, and specimens from aD 
parts of the kingdom; photographs and photo- 
aincographs without end ; the volumes of national 
manuscripts; the models, collections and publica- 
tions of the surveys of Jerusalem and Sinai ; in 
fact, examples of all the work achieved by the 
department, are here collected for examination. 
The photographic building, where the plans are 
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reduced, is a model in its way; so are the map 
stores, and the store for copper plates. There is 
also an excellent meteorological observatory ; and 
an asti'onomical observatory, in which, besides the 
usual instruments, the visitor may see the Airy's 
zenith-sector* which was used in finding the lati- 
tudes for the English arc of meridian, having been 
made expressly for this purpose ; and the wonderful 
old three-feet theodolite, made by Bamsden for 
the Royal Society, which, after having been in 
almost constant use on the Great Triangulation 
for nearly seventy yearS; during which time it was 
placed on the highest church-towers and loftiest 
mountains in the kingdom, remains to this day in 
perfect working order. 

No one can go through the department without 
being struck with its admirable efficiency and or- 
ganization, as well as with the adroit and ingenious 
manner in which modem scientific improvements 
and discoveries, and all possible devices for econom- 
izing labour, have been turned to account for 
the cheap and rapid production of what are proba- 
bly the best maps in the world. It is in this way, 
and by their high scientific attainments, that the 
energetic Director-General and his executive staff 
have brought the survey to its present state of 
perfection. So great, indeed, were the advantages 
gained by the introduction of photography, zinco- 

* Ramsden's zenith-sector, which was also used for these ob- 
servations, was afterwards burnt in the great fire at the Tower. 
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gmphy, and electro typing, of the various mechanic- 
al appliances to which we have here and there 
refen-ed, and of improved methods of conducting 
the work, as well as by his own peculiar faculty 
for organization, that, a few years after his access- 
ion to office. Sir Henry James was able to reduce 
his estimate for the survey to one-half of that of 
his predecessor. If the work continue to be carried 
on upon the system and under the superintendence 
' to which it owes so much of its success hitherto, 
and if Pariiament will only sanction a steady and 
liberal annual grant, the parent survey of the king- 
dom will be finished in a few years, for less than 
the cost of a " first-rate" ironclad. And we end 
our sketch of this remarkable undertaking by 
reiterating the confident prediction that the national 
survey, conducted, as at present, on sound and en- 
lightened principles, will amply repay its cost, and 
prove a wise and beneficial application of public 
money. 

H. S. P. 

Ordnance Survey Office, Tunbridge, 
June, 1873. 
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With Maps and IUustiatwD& Demy l&no» dotib, 2i: (SdL 



BOOKS. 



B0W£IKO.-The DECIMAL SYSTEM, in JTITMBEBS, 

COINS, and ACCOUNTS, especially with BEPERENCE to the 
DECIMALISATION of the CUEBENCY and ACCOUNTANCY 
of the UNITED KINGDOM. By the late Sir John Bowsing, LL.D., 
formerly Governor of Hong Kong, and Her Britannic Majesty's 
Plenipotentiary and Superintendent of Trade in China. Beprinted 
from the 1854 edition. Illustrated with 120 Engravings of Coins, 
Ancient and Modem. Post 8yo, olotb, is. 

BBADLET (Lonsdale, F.O.S.)-Aii ENaUIBY into the DEPO- 
SITION of LEAD OBE in the MINEBAL VEINS of SWALE- 
DALE, YOBKSHIEE. With Geological Map of Swaledale, and 
numerous Geological Sections. Boyal 8yo, cloth, 21s. 

BBEES. - PIGTOBIAL ULUSTBATIOirS of NEW ZEA- 
LAND. By S. C. Bbees, late Principal Engineer and Surveyor to 
the New Zealand Company. Cloth, 21 8. (published at 42s.) 

BEinSH AEMY, The. SKETCHES OF BEITISH SOL- 

DIEBS ; a Series of Coloured Prints, from the Drawings made by 
Command for Her Majesty the Queen, by Geobge H. TbouaBj and 
graciously lent for publication. ' 

The Series comprises : — 1. Life Guards and Boyal Horse Guards — 
2. Dragoon Guards and Light Dragoons. — 3. Boyal Artillery.— 4. Boyal 
Engineers and Military Train. ~5. The Guards. — 6. Begimen^s of the 
Line. 

On Six Sheets, size of each 25 inches by 19, price 27s. the set ; or, sold 
separately, price 5«. each. 

\* This beautiful Series of Coloured lithographs is printed on Super- 
fine Thick Paper, and can be had framed in any sl^le to order. 

BBOWITE (W. A., LL.D.).-The MEECHANT'S HANDBOOK. 

A Book, of Beferenoe for the use of those engaged in Domestic and 
Foreign Commerce. Second Edition. Demy 12mo, cloth, 58. 

This work affords full and reliable information from official sources 
of the currencies and moneys of account, and the weights and measures 
of all the great commercitu countries in the world. 

MONET, WEIOHtS, and MEASUBES of the CHIEF 

COMMEBCIAL NATIONS IN THE WOBLD, with the British 
Equivalents. Fourth Edition. Demy 12mo, doth, Is. 6d, ; or paper 
cover, 1«. 

^ — ABITHMETIGAL EXAMPLES for MILITABY and 

CIVIL SEBVICE STUDENTS: Being a complete Treatise on 
Arithmetic. Consisting ot the Questions that have been given at the 
Military and Civil Service Examinations, with Bules, Solutions, and 
Answers. Demy 12mo, cloth, 5«. 

EET to Same. By Mayebs. Demy 12mo, cloth, 48. 6(2. 
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BOOKS. 



BROWirE (W. A., LL.D.)-ARMY TESTS in ARITHMETIC: 

Being the Questions set to Candidates for Woolwich Direct Commis- 
sions, Sandhurst, Commissariat, and Staff College. WITH ANSWEBS. 
Demy 12mo, cloth, 38. Gd. 

CIVIL SERVICE TESTS in ARITHMETIC: Being 

Specimens of the more difficult Questions in the Civil Service Reports, 
with full Solutions. To which are appended the Questions in the 
Eleventh Report, WITH ANSWERS. Demy 12mo, cloth, 2«. 6d. 

— ■ ARITHMETICAL aXTESTIOirS in the Sth CIVIL SEE- 
VICE REPORT, with Solutions. Demy 12mo, 1«. 

CIVIL SERVICE OTTIDE to HISTORY : Being the His- 
torical Questions in the Civil Service Reports. Arranged under the 
several Periods and Reigns to which they belong. Demy 12mo, cloth, 
28. ed. 

CIVIL SERVICE GUIDE to GEOGRAPHY: Being the 

Geographical Questions in the Civil Service Reports, showing those 
that refer to the different Countries. Demy I2mo, 8(2. 

SPECIMENS of HANDWRITING : Approved by the 

Civil Service Commissioners. Demy 8vo, 2(2. 

CHAMBERS —HANDBOOK for EASTBOURNE and SEA- 
FORD, and the NEIGHBOURHOOD. By G. F. Chambebs, 
F.R.A.S., of the Inner Temple, Barrister-at-Law ; Author of * Descrip- 
tive Astronomy,' &c. Fifth Edition, crown 8vo, l8. ; with Map, 1«. 4<i. 

CHAPMAN (James, F.R.O.S.) -TRAVELS in the INTERIOR 

of SOUTH AFRICA, comprising Fifteen Years' Hunting and Trading 
Experiences ; with Journeys across the Continent from Natal to Wal- 
visch Bay, and Visits to Lake Ngami and Victoria Falls. With Maps 
and numerous Engravings. 2 vols, demy 8vo, cloth, 32«. 



CHERFILLOUD'S (Pro£ J.) BOOK of VERSIONS; or, Guide 

to French Translation and Construction. New Edition, revised, by 
Prof. C. J. Delille, late of the City of London School Demy 12mo, 
bound, ds. 6d. 

KEt to the ABOVE.— P ARTIE FRANC AISE du 

UVRE de VERSIONS ; on. Guide h. la Traduction' de TAnglais 
en Fran9ais. By Prof. C. J. Delille. Demy 12mo, bound, 38. 6^. 
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BOOKS. 
GHBOirOLOOICAL PICTTTBES of ENGLISH HISTORY, 

from the ANCIENT BRITONS to the Reign of QUEEN VIC- 
TORIA. A Series of 40 Plates, containing 360 Illustrations, beauti- 
fully Tinted, Designed, and Drawn on Stone, by Sir John Gilbebt, 
President of the Society of Painters in Water Colours. With an addi- 
tional Plate to illustrate the Reign of Queen Victoria, thus continuing 
the Series up to the Present Time. Each Plate illustrates a period or 
a reign, and Facsimiles of the Autographs of the Sovereigns and the 
most distinguished Characters are attached. New Edition. * Imperial 
folio, half-bound morocco, 3/. ; the Set of Plates in Sheets, 21. ; in best 
Oak Frame, with Glass, 3/. ; in cheaper Frame, with Glass, 22. 12«. 6d ; 
Single Plates, U. each. 

COOK (T. B.).-BBITANNIA ALMANACK, for the Past and 

Future, comprising a period, of 200 years. Price 6d. 

GBACBOFT'S INVESTMENT TRACTS -AMEEICAN BAIL. 

WAYS AS INVESTMENTS. By Robert Gippen. Dedicated to 
the Members of the London Stock Exchange. Third Edition. Royal 
8vo, Is, 

THE TRUSTEES' GTTIDE: A SYNOPSIS of the Ordinary 

Powers of Trustees in r^ard to Investments, with Practical Directions 
and Tables of Securities. By Bebnabd Obacboft. Royal 8to, Is. 

GUMMING.— GUIDE to the ISLE of MAN, its Approaches 

and Places of Resort, with numerous Walks, Drives, and Excursions ; 
its History, Geology, Botany, &c., &c By the Rev. J. G. Oubimiko, 
M.A., F.G.S., Vice-Principal of King William's College, Castletown. 
With Map. Fcap. 8vo, cloth, 4«. 6d, 

DALL7.— GUIDE to JEESET and GUERNSEY ; with Notes 

on their History, Geology, Climate, Agriculture, Laws, &c. By 
, F. F. Dallt, Esq., Author of an * Essay on the Agriculture of the 
Channel Islands.' Third Edition. With Maps. Fcap. 8vo, cloth, 
35. 6d. ; or separately, Jersey, 28, ; Guernsey, 28. 

DAMON (Eobert). -GUIDE to the GEOLOGY of WEYMOUTH 

and the ISLAND of PORTLAND : Contaimng a Map of the District, 
Geological Sections, Coast Views, Figures of the chamcteristic Fossils, 
and other Illustrations; with numerous Notes on the Botany ana 
Zoology of the Coast and Neighhourhood. Fcap. 8vo, doth, 58, 

A Supplement to the above, consisting of Nine Lithographic Plates 
of Fossils, drawn by Bone, is, 6d, 

DE HOBSEY.-BULE OF THE EOAD AT SEA: Being 

PRACTICAL DIRECTIONS for complying with the BOARD of 
TRADE REGULATIONS for PREVENTING COLLISIONS at 
SEA. By Captain A. F. R. Db Horsey, R.N., Author of * On Man- 
ning the Navy,' * Our Iron Navy,' &c. Fcap. 8vo, cloth, Is. 

DE MORGAN.-ELEMENTSof AEITHMETIC. By Augustus 
De Morgan ; of Trinity College, Cambridge ; Fellow of the Royal 
Astronomical Society, and of the Cambridge Philosophical Society; 
late Professor of Mathematics in University College, London. Nine- 
teenth Thousand. Royal 12mo, cloth, 58. 

WHOLESALE AND RETAIL BOOK AND MAP SELLER. 
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BOOKS. 
EAST DTDIA CIVIL SEBVICE EXAMIHATIOlSr PAFEBS, 

far 1867, 1866, 1865, 1864, 1860, 1859. Fcap. folio, 28. 6d, each. 

Further Examination Papers. 1863. Fcap. folio, 2«. 6d. 

EASY LESSONS in FBENCH GONVEBSATIOIT, adapted to 

the topics geneially interesting to Schoolboys. Demy 12mo, cloth, 
l8.6d, 

EDWABDS. - STATISTICS of ALL COTOrTBIES in tbe 

WORLD : Giving their Area, Form of Government, Head of State, 
Population, Expenditure, Debt, Paper Money, Notes in Circulation, 
Standing Army, Navy, Merchant Vessels, Imports, Exports, Chief, 
Products, Money, Weights and Measures, Railways, Capitals and Chief, 
Towns. By Dr. Otto Hubner, Director of the I^nssian Central Statis- 
tical Archives. The English Edition, with the sanction and co-operation 
of Dr. HUbner, by H. Sutherland Edwabds. One large sheet, folded, U. 

EHBLICH.-A FBEKCH METHOD, THEORETICAL and 

PRACTICAL ; adapted to the Requirements of the University Middle- 
Class Examinations. By H. Wm. Ehrlich, M.A., Ph.D.. French 
Master, Royal Grammar School, Newcastle-on-Tyne. Demy 12mo, 
cloth, Ss, 6(2. 

ELLIS'S LATIN EXERCISES. Corrected by T. K. Abnold. 

12mo, cloth, 3s. 6d, 

KEY to the Above. 3«. 

ETIENITE'S LITTLE BOTS FIRST FBENCH BOOK: 

On the plan of Arnold's Henry's First Latin Book. Second Edition. 
Demy 12mo, cloth, 28. 6d. 

EVILL (Wm.).-A WINTER JOURNEY to ROME and 

BACK. With Glances at Strasburg, Milan, Florence, Naples, Pom- 
peii, and Venice, and an Account of the Siege and Fall of Strasburg. 
Third Edition, with Map and Appendix. Crown 8vo, cloth, 48. 6d. 

FITCH (J. 0., M.A.).-METHODS of TEACHING ARITH- 

METIC. A Lecture addressed to the London Association of School- 
mistresses. By J. G. Fitch, M.A., onef of Her Majesty's Inspectors of 
Schools, and Ei^aminer in the University of London, &c. Second 
Edition. Price 6d. 

FITZ-GEORGE.-FLAN of the BATTLE of SEDAN, accom- 
panied by a Short Memoir. By Captain Fit^-Gegrge, Royal Welsh 
Fusiliers. With Coloured Maps and Photographic Views. Demy 8vo, 
cloth, 128. 

FOSTER. -HANTJAL of OEOORAPHICAL PRONTTNCIA- 

TION and ETYMOLOGY. By A. F. Foster, A.M., Author of 
* A General Treatise on Geography,' and other Educational Works ; 
late Editor of ^Chambers's Educational Course;' Assistant-Commis- 
sioner to the Royal Education Inquiry, &c. Eighth Edition. Fcap. 
12mo, limp cloth, 2s. 
This Manual furnishes Rules for the Pronunciation of the leading Lan- 
guages: a Vocabulary of upwards of 10,000 Names, indicating the true 
Pronimciation ; and an Etymological Table of Generic Terms, with their 
Literal Meanings, serving to explain a large number of Names. 
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BOOKS. 
GILES.— The ISTVASIONS of ENOLAND, from the Earliest 

Times: A Lecture deUvered before the United Service Institation, 
&c., &0. By Rev. Dr. Giles, 0.0. OoU., Oxford. 8vo, 2». 

OILL.-GHEMISTBT for SCHOOLS : an Introduction to the 
Practical Study of Ohemistry. By 0. Haughtok Gnji, late Assistant 
Examiner in Ohemistry at the University of London, late Teacher of 
Ohemistry and Experimental Physics in University OoUege School. 
Second Edition, with One Hundred Illustrations. Oown 8vo, cloth, 

GILL (J. W.)-FIRST STEPS in ENGLISH GEAMMAE: 

Oompiled for the purpose of enabling Teachers to put into the hands 
of their Pupils a tx)ok containing only such parts as should be com- 
mitted to memory. Boyal 18mo, price 6d, 

G0DLE7.-A SELECTION from the WBITINGS and 

SPEEOHES of JOHN ROBERT GODLEY ; Collected and Edited 
by James Edward Fitzgerald. Demy 8vo, half-bpund, 16s. 

GOOD'S (W. W.) POLITICAL, AGRICULTimAL, and COM- 
MERCIAL FALLACIES ; or, the Prospects of the Nation after 
Twenly Years' " Free Trade.** Demy 8vo, cloth, IDs. 6J. 

HALL (Henry, F.R.G.S.).-MANnAL of SOUTH AFRICAN 

GEOGRAPHY : Forming a Companion to the Map of South Africa 
to IGP South Latitude. Intended for the use of the Upper Classes in 
Government Schools, and of Candidates for the Civil Service. Second 
Edition. Fcap. 8vo, doth, 6«. 

— SERIES of TECHNICAL VOCABULARIES, in EIGHT 

LANGUAGES, comprising the leading terms in the following con- 
structive branches: 

Civil and Egclesiastioal Abohiteotubb. 2$. 

MiLITABY AbCHXTEOTUBE AND FOBTIFIOATION. 2s. 

CrviL Enginkebing and Sdbveying. 3». 

(Townshend M., F.G.S.).-The MINERALOGIST'S DIREC- 
TORY ; or, A GUIDE to the PRINCIPAL MINERAL LOCALI- 
TIES in the UNITED KINGDOM of GREAT BRITAIN and 
IREIAND. Post 8yo, cloth, 65. 

More than Seventeen Hundred Mineral Localities are noticed, and the 
Geological formation in which each Species occurs has been described as 
far as possible; whilst the various LocaHties are arranged Alphabetically. 

HANDBOOK to GOVERNMENT SITUATIONS: Showing 

the MODE of APPOINTMENT and RATES of PAY, and containing 
the most RECENT REGULATIONS for OPEN COMPETITIONS 
for the HOME and INDIAN CIVIL SERVICES, the ENGINEER- 
ING COLLEGE, the FOREST SERVICE, and for ARMY EXAMI- 
NATIONS. With Examination Papers, and Specimens of Hand- 
writing extracted from the Reports of the Civil Service Commissioners. 
Fourth Edition. Crown 8vo, cloth, 38. 6d. 
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HULL.--COAL FIELDS of GREAT BRITAIN ; their History, 
Stnictnre, and Besonrces ; with Notices of the Goal Fields oi other 
parts of the World. By Edwabd Hull, M.A., P.R.S., Director of 
the Gkiological Survey of Ireland, Professor of Geology in the Royal 
GoUege of Science, Dublin, &o. With Maps and niustrations. Third 
Edition, revised and enlarged, embod3ring the Reports of the Royal 
Goal Gommission. Demy 8vo, cloth. 168. 

HUELBTJET.-BBITAIN and BEEE COLONIES. By J. B. 

Ht7BLBT7BT, M.A., LLJ)» Member of the Gonvocation of the University 
of Toronto, Ganadian Gommissioner and Juror at the Intemationid 
Exhibition, London, 1862, &c. Demy Svo, cloth, 108. 

HUTCHHrSOircr. J.).-The PARANi: With INCODENTS 

of the PARAGUAYAN WAR, and SOUTH AMERlGAN REGOL- 
LEGTIONS, from 1861 to 1868. By Thomas J. Hutchinson, F.R.G.S., 
F.R.S.L., F.E.S., &c., H.B.M. Gonsul for Gallao (late for Rosario); 
Author of * Niger-TshAdda-Binue Exploration ; ' * Impressions of West- 
em Africa;' ^Ten Tears' Wanderings amongst the Ethiopians;' 
* Buenos A;^s and Argentine Gleanings,' &c. With Map aha Illus- 
trations, including a portrait of Field-Meu^hal Lopez, the Paraguayan 
President. Demy 8vo, cloth, 21s. 

BUENOS ATEES and AEOEHTIKE OLEANIKOS ; 

with Extracts from a Diary of Salado Exploration. With Maps, Illus- 
trations, and Statistical Tables. Demy Svo, cloth, 16s. 

IBVIKG (C, LL.D.).- SERIES OF CATECHISMS FOB 

SGHOOLS. 18mo, 9d. each. 
Algebra, Part I. — Algebra, Part IL — Antiquities of Greece — An- 
tiquities of Rome — Astronomy — Botany — BritiBh Gonstitution 
Glassical Biography — Ghemistry — English Grammar — French 
Grammar — General Geography — General Knowledge — History 
of England — History of France — History of Greece — History 
of Ireland — History of Rome — History of Scotland — Italian 
Grammar — Jewish Antiq uities — Music — Mythology — Natural 
Philosophy — Practical Ghemistry — Sacred History — Universal 
History. 

JACKSON (George).-LATIN TYRO'S GUIDE ; or, FIRST 

STEPS towards the AGQUIREMENT of LATIN. New Edition, 
12mo, cloth, Is, 6d, 

Pabt II. 12mo, cloth, 1«. 6d. 

JENEINSOIT'S PRACTICAL OTTIDE to the ENGLISH 

LAKE DISTRIGT. With Nine Maps. Contents :— Introduction- 
How to Spend a Flying Visit to the ikkea — a Fourteen Days' Pedes- 
trian Tour — Gharges for Gonveyances, Ponies, and Guides— Heights of 
Mountains, Lakes, Tarns, and Passes — Local Names — ^Meteorology, 
Geology, and Botany. 

Windermere, Lanodale, Grasmere, Gonibton, Eeswioe. Butter- 
mere, Wastwater, and Ullswater Seotions, containing full Informa- 
tion and Instruction respecting Walks, Drives, Boating, Ascents, Ex- 
cursions, &c. Fcap. Svo, cloth, 68. 
*4,* The Sections relating to Keswick and Windermere (mcluding 
Langdale) are also published separately, with Maps, price Is. 6a. each. 
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BOOKS. 



JEBVIS. - The MIKEAAL BESOVBCES of CENTBAL 

ITALY ; including G^logical, Historical, and Commercial Notices of 
the Mines and Marble Quarries. With a Supplement, containing a 
Geological and Chemical Account of the whole of the Mineral Springs 
of Central Italy ; with the best Analyses of the Waters, and Medical 
Notices of each Spring ; CQmpiled from the Monographs of the most 
esteemed writers on the subject. By W. P. Jebyis, Conservator of the 
Boyal Italian Industrial Museum at Turin; Member of the Boyal 
Academy of Sciences at Palermo, &c. Second Edition < Illustrated. 
Boyal 8vo, 55. 

JEVOirS (W. Stanley, M.A.).~A SEBIOVS FALL in the 

VALUE of GOLD ASCERTAINED, and ite Social Eflfeots set forth. 
With two Diagramff. Demy 8vo, cloth, 4s. 

KENNEDT.-LA PLATA, BBAZIL, and FABAOVAT 

DURING the WAR. By Cominander A. J. Kennedy, R.N., from 
Notes made while in command of H.M. Gunboat * Spider,' during her 
Service on the South American Station. With Map. Post 8vo, 
doth, 58, 

(E. B.).--FOUB YEABS in aXTEENSLAND. With 

Photograph of " A Squatter's House," and a Colodbed Map (scale, 64 
miles to an inch; size, 23 inches by 18) showing all the latest Dis- 
coveries, from private and other sources, with the Agricultural Districts 
and Gold Fields clearly defined. Super-royal 16mo, cloth, 5s, 6(2. 

LANG.— aUEENSLAND, AITSTBALIA, the Future Cotton 

Field of Great Britain ; with a Disquisition on the Origin, Manners, 
and Customs of the Aborigines. By J. D. Lang, D.D., A.M., Senior 
Minister of the Scots Church, Sydney, and one of the Representatives 
of the City of Sydney in the Parliament of New South Wales, &c. 
With Two Coloured Msips. Post Svo, cloth, 12s. 

LEES (Lady).-A F£W DATS in BELGIUM and HOLLAND : 

An Idle Book for an Idle Hour. By Lady Lees, Author of * Dried 
Flowers,' *Effie*s Tales,' &c. Contents: — ^Bruges, Ghent, Antwerp, 
Bruxelles, Rotterdam, the Hague, Delfb, Leyden, Haarlem, Amster- 
dam, &c. Crown Svo, doth, 45. 6d. 

LEWIS-The ENGLISH LANGUAGE : Its GEAMMAE and 

HISTORY ; together with a TREATISE on ENGLISH COMPOSI- 
TION, and SETS of EXERCISES and EXAMINATION PAPERS 
for the ASSISTANCE of TEACHERS and STUDENTS. By 
the Rev. Henbt Lewis, B.A., Senior ' Lecturer at the National 
Society's Training College, Battersea. Fourth Edition. Fcap. Svo, 
cloth, 38. 

, ENGLISH GRAMMAR for BEGINNERS, in a SERIES 

of EASY LESSONS. By the Rev. Henry Lewis. B.A., Senior 
Lecturer at the National Society's Training College, Battersea. In-> 
tended for the use of Junior Classes, and as an Introduction to the 
Author's larger English Granmiar. Medium 18mo, price 2d. 
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LEWIS.-DIOEST OF THE ENGLISH CENSUS OF 1871, 

compiled from the Official Betnrns and Edited by Jambs Lewis (of 
the Begistrar-Generars Department, Somerset Honse). Sanctioned 
by the Uegistrar-GI«neral, and dedicated by permission to the Presi- 
dent, Vice-Presidents, and Council of the Statistical Society of 
London. Boyal 8vo, in stiff paper covers, 4«. ; or, in cloth boards, 5«. 

LET (W. Clement) —The LAWS of the WDTDS FBEVAIL- 

ING in WESTERN EUROPE. Part L With Synoptic Charts 
and Barograms; Charts of Mean Tracks of Baric Minima; of 
Isobarics in North Western Europe ; and of the Tracks of the Great 
Depressions in Angost, 1868, and January and March, 1869. Demy 
8vo, cloth, 12s. 

LOBLET (J. Logan, F.G.S.).— MOUNT VESUVIUS : A DE- 
SCRIPTIVE, HISTORICAL, and GEOLOGICAL ACCOUNT of 
the VOLCANO, with a NOTICE of the RECENT ERUPTION, and 
an Appendix, containing Letters by Pliny the Younger, a Table of 
Dates of Eruptions, and a List of Vesuvian Mineral. Illustrated 
with View, Map (printed in Colours), and Section. Demy 8vo, 
cloth, 5s. 

LONDON and EBTVIEONS.-The MTTLTTJM in FAEVO 

GUIDE to LONDON and its ENVIRONS, about Twenty-five Miles 
Round, for the Resident and the Visitor. With Cab Fares, Principal 
Omnibus Routes, Map of the Environs of London, &c. 18mo, 
cloth. Is. 

LTTTELTON'S (Lord) LECTUBES on NEW ZEALAND and 

the CANTERBURY COLONY. 6d, 

MANLT -FBINCIFLES of BOOK-KEEFING by DOUBLE 

ENTRY, in a Series of Easy and Progressive Exercises. By Henbt 
Manlt, Principal Writing Master and Teacher of Book-keeping in 
the City of London School. Third Edition. Demy 8vo, cloth, 4«. Gd. 

MABSH.-OVEBLAND from SOUTHAMFTON to aUEENS- 

LAND. By M. H. Mabsh, M.A., PJR.G.S. With Three Cotoured 
Maps. Crown 8vo, cloth, 3s, 6d. 

MEADEN. — A FIBST ALGEBBA for Use in Jnnior 

Classes. By the Rev. R. Alban Meadbn, M.A., late Scholar of 
Emmanuel College, Cambridge ; Mathematical Master of the Bradford 
Grammar School. Fcap. 8vo, cloth. Is. 6d. 

This Work is suitable for preparing dasses for the University Local 
Examinations, the Science Examinations, &o. 

MEMOIBS of a LIFE. Crown 8vo, cloth, la. 
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METEOBOLOGIOAL OFFICE FX7BLI0ATI0KS. 



^tofilogkal #ite ^uWkatbns. 



ATLANTIC OCEAN -A DISCUSSION of the METEOBO- 

LOGY of the PART of the ATLANTIC lyino: NORTH of 30° N. 
' for the Eleven Days ending 8th of February, 1870. By Means of 
Synoptio Charts, Diagrams, and Extracts firom Logs, with Remarks 
and Conclusions. Published by the Authority of the Mbtbobolooical 
Committee. With Books of Charts. Royal 4to, 5«. 

(NorthX-CTJEEENTS and SmEtFACE TEMPEEATUEE 

of the NORTH ATLANTIC OCEAN, from the Equator to Latitude 
40° N., for each Month of the Year. With a General Current Chart 
Published by the Authority of the Mbtboboloqioal Committsb. 
Royal 4to, 28, 6d. 

METEOEOLOGT of the NOETH ATLANTIC. Eeport to 

the Committee of the Mbteoboloqioal OFXiOBy on the Meteorology of 
the North Atlantic between the pejrallels of 40° and 50° N., as illustrated 
by Eight Diagrams of Observations taken on board the Mail Steamers 
running to and horn America. With Remarks on the Difference in 
the Winds and Weather experienced according as the ship's course is 
Westerly or Easterly, and on the probable Causes of the Difference. 
By Captain Henbt Totnbee, F.R.A.S., Marine Superintendent, 
Meteorological Office. Royal 8yo, Is. 

ON THE WINDS, &c., of the NOETH ATLANTIC, along 

the TRACKS of STEAMERS from the CHANNEL to NEW YORK. 
Translated from No. 3 of the Mittheilungen aus der Norddeutsche See- 
warte. Published by the Authority of tiie Meteorological Committee. 
Royal 8vo, 6d, 

(SoTith).-CHAETS SHOWING the SITEFACE TEMPE- 
RATURE of the SOUTH ATLANTIC OCEAN in each Month of 
the Year. Compiled from Board of Trade Registers, and the Charts 
published by the Royal Meteorological Institute of the Netherlands. 
Issued under the Authority of the Committee of the Meteobolooioal 
Office. Folio, boards, 2s. Qd, 

BAEOMETEE MANTTAL.— BOAED of TEADE. Compiled 
by direction of the Meteobologioal Committee. By Robebt H. 
Scott, M.Am F.R.S., Director of the Meteorological OflBcei With 
Illustrative Diagrams. Royal 8yo, 1«. 

CAFE HOEN, &c.-GONTEIBirTIONS to our ENOWLEBOE 

of the METEOROLOGY of CAPE HORN and the WEST COAST 
of SOUTH AMElRICA. Published by Authority of the Meteobo- 
LOGicAL Committee. With 12 Meteorological Charts. Royal 4to, 28. 6d, 

COAST or FISHEET SAEOMETEE MANUAL.— BOAED of 

TRADE. Compiled under the direction of the Meteobolooioal 
Committee. By Robert H. Scott, M.A., Director of the Meteorological 
Office. 8vo, 6rf. 



METEOBOLOGICAL OFFICE PUBLICATIONS. 



ISOBAEIC CITBVES.-On the USE of ISOBAEIC CVBVES, 

and a LINE of GREATEST BAROMETRIC CHANGE in attempt- 
ing to FORETEL WINDS. Illustrated by Fourteen Diagrams of 
Gales in January, 1867, and August, 1868, &c, Witii some practical 
suggestions for Seamen, and a few Remarks on Buys Ballot's Law. 
Being a Report to the Committee of the MirrEOBOLOGiOAL Office. By 
Captain Henbt Toynbeb, F.R.A.S., their Marine Superintendent. 
Royal 8vo, 1«. 

LEIPZIG COITFEBENCE. - BEFOBT of the FEOCEEDINOS 

of THE METEOROLOGICAL CONFERENCE at LEIPZIG, 
Protocols and Appendices.. Published by the Authority of the 
Meteorological Committee. Royal SyO) Is. 

aUAETEBLT WEATHEB BEFOBT of the METEOBOLO- 
GICAL OFFICE, with Pressure and Temperature Tables. Contain- 
ing the Results of Uie Daily Observations made at the seven Observatories 
established by the Meteorological (Committee at Kew, Stonthurst, 
Falmouth, Aberdeen, Glasgow, Armagh, and Valencjia. 

The Plates exhibit the continuous registration of the Observations, and 
are arranged to show at one view the instrumental curves at each of the 
stations for five days, one Plate comprising Pressure and Temperature, 
while another shows the Direction and Velocity of the Wind ; Scales of 
Measurement, on both the British and French systems, being given at the 
sides. Published by Authority of the Meteorological Committee. Royal 
4to, price 5«. each Part. 

The Parts for 1869 and 1870, also Parts I., 11., and HI., of 1871, and 
Parts I., II., and III., of 1872, are now ready. 

It is intended that the Journal shall appear regularly at intervals of three 
months. 

BOITTES for STEAMEBS &om ADEN to the STBAITS of 

SUNDA AND BACK. Translated from a Paper issued by the 
Royal Meteorological* Institute of the Netherlands. Published by the 
Authority of the Meteorological Committeb. Royal 8vo, 6d. 

STATION INSTBTTCTIONS for METEOBOLOGICAL TELE- 
GRAPHY. SY0,6d, 

STBONG WINDS.-An INaiTIET into the CONNECTION 

between STRONG WINDS and BAROMETRICAL DIFFERENCES. 
Being a Report presented to the Committi^ of the Meteorological 
Office. By Robert H. Scott, Director of the Office. Royal 8vo, Qd, 
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BOOEB. 



MEDHUEST.— The FOBEIONEE in FAB CATHAT. By 

W. H. Medhubst, H.B.M, Consul, Shanghai. With Coloured Map. 
Crown 8vo, cloth, 68. 

Contents : — Introductory — Position of Foreigners — Character and 
Habits of Foreign Besidents — MisaionarieB — Consuls and Customs 
Authorities — Ci^ms of the Chinese — Shop Signs — Advertising — 
Mandarin Yamens — Opium Smoking — Infanticide — Eating and 
Drinking — Social Institutions — Correspondence and the Press — Modes 
of Sepulture — Use of the Written Character for Decoration — Proper 
Names — • Travelling and Porterage — Character of the Chinese — Con- 
cluding Bemar]^ — And an Appendix, containing a Specimen of Chinese 
Music, wiUi Original Words and English Literal Translation. 



MILLETT (Mrs. Edward).-An AITSTEALIAN PAESONAOE; 

or, the SETTLER and the SAVAGE in WESTERN AUSTRALIA. 
. With Frontispiece. Second Edition, Xfarge Post 8vo, doth, 12s. 

MIMPEISS (EobU.-CHEIST an EXAMPLE for the YOUNG, 

as EXHIBITED in the GOSPEL NARRATIVE of the FOUR 
EVANGELISTS. Harmonized and Chronologically Arranged, illus- 
trated by Fifty-five Engravings, printed on different Tinted Papers to 
distinguish the various Periods of our Lord's Ministry, having Picture 
Definitions and Exercises, and a Map in Pocket. Fifth Edition. 
Cloth, es. 

MINEEAL STATISTICS of the UNITED KINGDOM of 

GREAT BRITAIN and IRELAND for the YEAR 1871 ; with an 
Appendix. By Robebt Hunt, F.R.S., Keeper of the Mining Records. 
Published by Order of the Lords Commissionebs of Heb Majesty's 
Tbeasuby. Royal 8vo, 2«. 
The Mineral Statistics for previous years may also be obtained. 

MONOEEDIEN - ENGLAND'S FOBEION FOLICT: An 

Inquiry as to whether we should continue a Policy of Intervention or 
adopt a Policy of Isolation. By Augustus Mongbedien, Esq., Author 
of ^ Trees and Shrubs for English Plantations.' Crown Svo, cloth, 

28, ed. 
NAUTICAL MAGAZINE. New Series. PubHshed Monthly. U. 



NEW ZEALAND HANDBOOK: Containing a New and 
Accurate Coloured Map, and giving a fall description of the Pro- 
vinces of Auckland, New Plymouth, Wellington, Hawkes Bay, Nelson, 
Marlborough, Canterbury, Otago, Southland, &c. ; with Tables of 
Statistics, Prices, and Wages ; the Land Regulations; Instructions for 
the Voyage, Outfit, and Arrival in the Colony ; also Observations on 
New Zealand Pursuits and Investments. Twelfth Edition. Fcap. 
8vo, Is. 
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OBDNANCE SURVEY FUBUOATIOKS, &c. 



§xhutt Sttrhj IfluMkatifins, ^l 



ASTEONOMICAL OBSESVATIOITS made with Bamsden's 
Zenith Sector; together with a Catalogue of the Stars which have 
been observed, and the Amplitude of the Celestial Arcs, deduced from 
the Observations at the different Stations. 4to, sewed, 7s. 6d: 

ASTBONOmCAL jDBSESVATIOirS made with Aire/s Zenith 
Sector, 1842 to 1850. Completed by Captain W. Yolland. B Jl 20«. 

DOMESDAT BOOK; or, The Great Survey of England by 
William the Conqueror, a.d. 1086. Facsimile of Domesday Book, 
reproduced by the Photozineographic I^rocess, under the direction of 
Major-General Sir H. Jambs, B.E., F.B.S., by Her Majesty's Command. 
The following parts are already published, in imperial 4to, cloth, 
viz, : — ^ 

In Gbeat Domesday Book. 



pnoe 



Bedfordshire .. 

Berkshire 

Buckingham .. 

Cambridge 

Cheshire and Lancashire „ 

Cornwall 

Derbyshire 
Devonshire 
Dorsetshire 
Gloucestershire 
Hampshire 
Herefordshire .. 
Hertfordshire . . 
Huntingdon 

Kent 

Lancashire (see Cheshire 
and Lancashire) .. 



91 

» 
»> 



II 
II 
II 
II 
II 
II 
II 
II 
»l 
II 



H 



8, d, 

8 

8 

8 

10 

8 

8 

8 

10 

8 

8 

10 

8 

10 

8 

8 

8 



Leicestershire and Butland 

price 

»i 



II 
n 
II 



Lincolnshire .. 
Middlesex . . 
Nottinghamshire 
Northamptonshire 
Oxfordshire 
Butlandshire (bound with 

Leicestershire) 
Shropshire 
Somersetshire .. 
Staffordshiire .. 
Surrey .. .. 
Sussex 

Warwickshire .. 
Wiltshire .. .. 
Worcestershire.. 
Yorkshire . . 



w 
II 
II 
II 
II 
»» 
II 
II 
II 
11 



8, d» 

8 

21 

8 

10 

8 

8 

8 

8 

10 

8 

8 

10 

8 

10 

8 

21 



In Littlb Domesday Book. 

Essex, price 16«.— Norfolk, 23«.— Suffolk, 22s. 

Price of an entire Set (as dbove^, 17Z. 3«. 

Domesday Book complete, bound in 2 volumes, price 20Z. 
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OBDNANOE STTByEY PUBUOATIONS, &c. 



OEODETICAL TABLES. 1 toI., tbin 4to, price 28. 

JEBirS ALEM. — OBDN ANCE SVBVET of JEEUSALEM, 

With NotQs by Oaptain Wilson, B.E. Produced at the Ordnance Sur- 
vey Office, Southampton, under the snper&tendence of Major-General 
Sir Henbt James, BJS., F.B.S., Director. 
The Survey is sold complete for Twelve Guineas, or in Divisions, as 
follows : — 

£ 8. d. 
The Plans Mounted, and in a Portfolio .. .. 2 18 

Vol. I. Containing Captain Wilson's Notes on Jeru- 
salem, and niustrative Diagrams .. .. .. 2 

Vol. II. Containing tbe Photographs taken in and 
ahout the City .. .. .. .. .. .* 7 14 



Total .. 



... £12 12 



The Plans, Diagrams, and Photographs are sold separately. Detailed 
List, with Prices, post free for two Penny Stamps. 

LEirGTH.-CO]linPAEISO]rS of the STAHDABDS of LEITOTH 

of England, France, Belgium, Prussia, Bussia, India, Australia, made 
at the Ordnance Survey Office, Southami)ton, by Captain A. B. Clabke, 
B.E., FJl.S., under the direction of Maior-Gcaieral Sir Henby James, 
B.E., FJft.S., &c., Cor. Mem. of tbe Boyal Geographical Society of 
Berlin, Director of the Ordnance Survey. Published by Order 
of the Secretary of State for War. 1 vol. 4to, 287 pp. and plates. 
Price 15$, 

LOVGH FOTLE BASR-An ACCOUNT of the MEASTJEE- 

MENTS of the LOUGH FOYLE BASE. By Captain W. Yolland, 
B.E. 4to, cloth, 20«. 

MAGNA CAETA— EiNO Johk, a.d. 1215. Facsimile of 
Magna Carta; Photoadncographed at the Ordnance Survey Office, 
Southampton, under the superintendence of Captain Pabsons, B.E., 
F.BA.S. Price U. Qd,, with the Translation. 

MAEGINAL LINES.--Qn the CONSTEVCTION and USE of 

the SIX SHEETS of MABGINAL LINES for MAPS of any part 
oftheWOBLD. Price 1». 

\* The Six Sheets of Marginal lines are published, price 6«. 

METEOBOLOGICAL OBSEEVATIONS, TABLES for. Pub- 
lished separately, in 1 vol. royal 8vo, price 28. 6d, 

DITTO taken at the Stations of tiie Boyal Engineers in the 
Years 1853 to 1859. 1 vol. 4to, price 10«. 6d. 
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OBDNANCE ST7BVEY PUBLICATIONS, &c. 



METEOEOLOOICAL OBSEBVATIONS, taken at the Stationfi 
of the Boyal Engineers, 1853-4. 1 yoL 4to, price 2». Qd. 

DITTO taken at Dnblin. 1 vol. 4:to, price 6s. 

DITTO taken at the Boyal Engineer's Office, New Westminster, 
British Golmnbia, in 1860-1. Price 1«. 

NATIONAL MANVSCEIFTS of ENGLAND. A Series of 

PHOTOZINCOGEAPmO FACSIMILES of some of the most in- 
teresting of our National M8S., copied by order of Her Majesty's Govern- 
ment, by Major-General Sir Henby tlAMES, B.E., F.R.S., Director of 
the Ordnance Survey ; with Translations and Introductory Notes by 
W. Basevi Sandebs, Esq., Assistant Keeper of Her Majesty's Records. 
This series, consisting of Boyal Charters and Grants, and the Letters 
of Boyal and Eminent or Bemarkable Persons, has been selected 
under the direction of the Bight Hon. Sir John Bomillt, lister of 
the Bolls; by Thomas Ductus Haedt, Esq., Deputy Keeper of Her 
Majesty's Becords ; and includes some of the most remarkable Original 
Documents deposited in Her Majesty's Becord Office, together with a 
few from other repositories, including the most perfect Original Copy 
of Magna Carta now extant. They are not only of the highest histori- 
cal interest, but at the same time illustrate the changes which have 
successively occurred In our language and handwriting from the reign 
of William the Conqueror to the reign of Queen Anne. The Fac- 
similes are arranged chronologically, and the Translations are inter- 
leaved so as to appear opposite to each page of the Facsimile of the 
Original Manuscripts. The series is published in Four Parts, price 
168, each. 

SCOTLAND. — Photozincographic Facsimiles of National 

Manuscripts of Scotland. Parts II. and III. Price 21«. each. 

Part I. out of print. 



NETLEY ABBET-PHOTOZINCOGEAPHED VIEWS OF. 

Sixteen Photographic Views, &c., of Netley Abbey, including, illus- 
trated Title Page and Plan of the Abbey. Photozincographed at 
the Ordnance Survey Office, Southampton. Major-General Sir Henbt 
James, B.E, F.B.S. (Director). Price complete, in a neat port- 
folio, 255. 

These Views have been selected expressly for the purpose of showing 
the applicability of the Art of Photozincography or Photolithography to 
the production of illustrations of historical or descriptive works of any kind. 
The negatives, the silver prints, and the photozincographs are absolutely 
untouched. The title page, the plan, and the note have also been printed 
by photozincography. 




OBDNANCE SURVEY FXJBIJCATIONS, Ac. 
OBDNANCE TSIOONOMETBICAL SVBVET of the UNITED 

KINGDOM. In Four Volumes, royal 4to, illustrated with numerous 
Plates, bound in cloth, 3/. 6s. The Account of this Survey is now 
complete, and may be had as above, or in separate volumes as under : — 

I. THE PRINCIPAL TRIANGULATION of the UNITED 
KINGDOM, with the Figure, Dimensions, and Mean Specific 
Gravity of the Earth as derived therefrom. With Plates, 
1/. 15s. 

APPENDIX TO DITTO.— Detennination of the Positions of 
Feaghmain and Haverfordwest, Longitude Stations on the 
great European Arc of Parallel. 4to, price 4s. Qd. 

n. THE LEVELLING TAKEN IN ENGLAND AND WALES. 

With Plates, 15s. 

m. THE LEVELLING TAKEN IN SCOTLAND. With 

Plates, 10s. 
IV. THE LEVELLING TAKEN IN IRELAND. Price 5s. 

*^* The Volumes of Levelling will be found of great value to all 
Engineers, Gieologists, and Scientific Persons, as they contain the Lines of 
Levels taken throughout the Kingdom, and give the exact height of every 
Bench Mark or Bolt, or other object observed above the mean level of the 
sea. 

SINAI-OEDNAKCE SUEVEY of SINAI. This Survey is 

published in Three Parts, and sold complete for 22/. 

The Parts can also be had separately as follows : — 

Part I. DESOBIPTIVE ACCOUNT AND ILLUSTRATIONS. 

— ^The Origin, Progress, and Results of the Survey, with 
twenty pages of Illustrations. In 1 Volume, imperial folio, 
half-boundC price 4/. 

Part II. MAPS. — This Part consists of Ten Maps and Sections 
of the Peninsula of Sinai, Mount Sinai, ana Mount Serbal, 
mounted on cloth to fold. With portfolio, price 5/. Single 
Maps can be had if required. 

Part ni. PHOTOGRAPHS.— The Photographs taken to illus- 
trate the Ordnance Survey of Sinai are published in 3 Vols., 
half-bound in morocco, price 13/.; or separately, price. 
Vol. I.. 5/. 5s. ; Vol. H., 5/. 5s. ; Vol. HL, 2/. 10s. Any of 
the Photographs (numbering 153) may be pi^rchased sepa- 
rately at the following prices, viz, those in y ols. I. and II., 
unmounted, Is., mounted. Is. 6d, each; those in VoL lU., 
unmounted, 9(/., mounted, Is. each. 

ONE HUNDEED and ELEVEN ADDITIONAL FHO- 

TOGRAPHS are also published, and may be purchased separately ; 
price Is. each unmounted ; or Is. 6d, mounted. 

STEEEOSGOFIG VIEWS, Thirty-six in number, in a 

Box-Stereoscope. Price Two Guineas. 

A Detailed List of the Photographs and List of Maps sent by post for Two 

Fenny Stamps. 
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BOOKS. 
SPHEBE and SFHE&0ID.--On the Eectangnlar Tangential 

Projection of the Sphere and Spheroid, with Tables of the quantities 
requisite for the construction of Maps on that Projection ; and also for 
a Map of the World on the scale of ten miles to an inch, with Dia- 
grams and Outline Map. By Major-General Sir Henbt James, 
B.E., F.R.S., &c. Price 8s. 6cf. 

STOlTEHEirGE, TUBITSACHAN, CEQMLEGHS, and SCULP- 
TURED STONES. Plans and Photographs; with Descriptions and 
Notes relating to the Druids. Also an Appendix on some Sculptured 
Stones recently found in Ireland; accompanied by Plates. By 
Major-Greneral Sir Henbt James, R.E., F.B.S. 1 vol. 4to, cloth, 
price 14cs. Qd. 
Photograph of Stonehenge Restored, showing Druidical Sacrifice by 

Night. Price Is. 3d. unmounted ; Is. 9d, mounted. 

PALESTINE EXPLOEATION FUND PHOTOGEAPHS. 

PHOTOGRAPHIC VIEWS of PALESTINE, taken expressly for 
the Palestine Exploration Fund in 1865, 1866, 1867. By Sergeant 
H. Phillifs, R.E., under the orders of Captain Wilson, R.E., and 
Lieutenant Wabben, R.E. 

This beautifol series of Original Photographs now comprises 356 most 
interesting Views of the Cities, Villages, Temples, Synagogues, Churches, 
Ruins, Tombs, Seas, Lakes, Priests, Hlgrims, Inhabitants, &c., of the Holy 
Land and Jerusalem. Any Photograph may be had separately. Mounted 
on a white board, size 13 inches by 11, price Is. 6d, each ; or, a Selection 
of 14 Photographs, in cloth portfcdio, lettered, 21s. A List of the Views 
gnltis on application, or per post for penny stamp. Descriptive Cata- 
logue, Qd, 

PALMEE-The OEDNANGE SUEVET of the KINGDOM : 

Its Objects, Mode of Execution, History, and Present Condition. By 
Captain H. S. Palmeb, R.E. Demy 8yo, cloth, 2s, 6d, 

PAETEID6E.-The MAKING of the AMEEIGAN NATION ; 

or, The Rise and Decline of Oligarchy in the West. By J. Abthub 
Pabtbidge, Author of * Coalitions and Frontiers in 1860-1;' *The 
False Nation and its Basis ; ' ' Democracy,' &c. Demy 8vo, cloth, 16s, 

PAUL (Archdeacon).-NEW ZEALAND AS IT WAS and AS 

IT IS. With Map. Fcap. 8vo, 6d. 

PEEIGAL (F.).— The YEAR 1800; or, The Sayings and 

Doings of our Fathers and Mothers 70 Tears ago, as recorded in the 
Newspapers and other Periodicals. Third Edition. Super-royal 8vo, 
ls,6d, 

PHILPOT.-GUIDE BOOK to the CANADIAN DOMINION : 

Containing full information for the Emigrant, the Tourist, the 
Sportsman, and the small Capitalist. Dedicated, by permission, to 
His Royal Highness Prince Arthur. By Habvey J. Philpot, M.D. 
(Canada), M.B.C.S.L., &c., late Assistant-Surgeon to Her Majesty's 
Forces in Turkey and the Crimea. With a Preface by Thomas 
Hughes, Esq., M.P., and a Colodbed Map. Super-royal 16mo, 
cloth, 4s. 




BOOKS. 
PLATTS' (Eev. J.) DICTIONAET of ENGLISH SYNO- 

NTMES : Comprehending the Derivations and Meanings of the 
Words, and the Distinctions between the Synonymes ; with Examples. 
New Edition. Demy 12mo, Ss, 6d, 

PLCETZ-MANUEL DE LA LITTEBATUBE FRAK^AISE 

des XVIF. XVnP, et XIX" Sikjles. Par C. Plcetz, Docteur en 
Philosophie, ancient Premier Professeur an College Frani^is de Berlin. 
Seconde Edition, Bevue et Augmentee. Demy Svo, cloth, 6s. 6d, 

POOB BELIEF IN DIFPEB,ENT PABTS OF ETTBOPE: 

being a Selection of Essays, translated from the Overman Work, 
'Das Armenwesen und die Armengesetzgebung in Europaischen 
Staaten herausgegeben,' Von A. Emminghaus. Bevlsed by E. B. 
Eastwiok, C.B., M.P. Crown 8vo, cloth, 7s. 

POPE -A CLASS BOOK of BUDIMENTABT CHEMISTBT. 

By the Bev. Geo. Pope, M.A., Fellow of Sidney Sussex College, 
Cambridge, and one of tiie Masters of the College, Hurstpierpoint. 
18mo, stiff cover, 9d, 

BAHSAT.-PHTSICAL GEOLOGT and GEOOBAPHT of 

GREAT BRITAIN. By A. C. Ramsay. LL.D.. F.R.S., &c., Director- 
General of the Geological Surveys of the United Kingdom. Third 
Edition, considerably enlarged, and illustrated with Numerous Sec- 
tions and a GEOLOGICAL MAP of GREAT BRITAIN, printed 
in Colours. Post 8vo, cloth, Is, 6d, 

'' This, the third edition, has been partly rewritten, and contains mnch new 

matter The preliminary sketdi of the different formations, and of the 

phenomena connected with the metamorphism of rocks, has been much enlarged ; 
and many long and important paragraphs have been added in the chapters on 
the physical structure of England and Scotland — ^partly on subjects connected 
with the coal question, partly on the glacial epoch, partly on the union of 
Britain with the Continent at various epochs, and the migrations of animals 
hither ; and on many other subjects. An entire new chapter has been added on 
the origin of the river courses of Britain ; and large additions have been made 
to the earlier brief account of soils, and the economic products of the various 
geological formations. There are also many new illustrative sections.'' — Extract 
from Preface, 

— GEOLOOT of NOBTH WALES. By A. C. Eamsat, 

LL.D.,F.R.S., Director-General of the Geological Surveys of the United 
Kingdom. With Map and Sections ; and an Appendix on the Fossils, 
with Plates, by J. W. Salter, A.L.S., F.G.S., late Palaeontologist to 
the Survey. Royal 8vo, cloth, 13s, 

*^* This work is published by Order of the Lords Commissioners 
of Her Majesty's Treasury, and forms Volume III. of the * Memoirs of 
the Geological Survey of Great Britain.' 
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BOOKS. 
KAVElSrSTEIir. - DEirOMIN ATION AL STATISTICS OF 

ENGLAND AND WALES. By E. G. Eavenstein, F.R.G.S., &c. 

Topographical and Statistical Department, War Office. Crown Svo, 
doth. Is. 6d, 

BEADING DISENTANGLED ;'or, Classified Lessons in Spell- 
ing and Beading. By the Author of *Peep of Day,* &c. With 
Frontispiece and Upwards of One Hundred and Fifty DlustratioDs. 
New Edition. Cloth, lettered, 2s. 6d. 

BE7N0LDS (Geo.) -EXEBCISES in ABITHMETIG ; with a 

copious variety of Bills of Parcels. Intended as an Auxiliary Com- 
panion to every Treatise on Practioal and Commercial Arithmetic. 
12mo, cloth, 2s. 6^;. 

KEY to Ditto. 12mo, 2«. 

BOBSON (J., B.A.).-GONSTBVCTIVE LATIN EXEBCISES, 

for Teaching the Elements of the Language on a System of Analysis 
and Synthesis, with Latin Beading Lessons and copious Vocabularies. 
By John Robson, BA., Lond., Secretary of University College, 
London, formerly Classical Master in University College School. 
Eighth Edition. 12mo, cloth, 4s. 6d, 

CONSTBITCTIVE GBEEK EXEBCISES, for Teaching 

the Elements of the Language on a System of Analysis and Synthesis, 
with Greek Beading Lessons and copious Yocahularies. By John 
RoBSON, B.A., Lond., Secretary of University College, London, formerly 
Classical Master in University College SchooL 12mo, cloth, 7«. 6d. 

The plan of this Book is as nearly as possible the same as that of 
the Author's ' Latin Exercises.' 

FIBST GBEEK BOOK. Containing Exercises and 

Beading Lessons on the Inflexions of Suhstantives and Adjectives, 
and of the Active Verb in the Indicative Mood. With copious 
Vocabularies. Beinp: the First Part of the Constructive Greek 
Exercises. Second Edition. 12mo, cloth, Ss. 6d. 

BVSSELL.-BIABBITZ and the BASQUE GOTTNTBIES. 

By Count Henby Bussell, Member of the Geographical and Geo- 
logical Societies of France, of the Alpine Club, and Society Hamond, 
Author of * Pau and the Pyrenees,* &c. Crown Svo, with a Map, 6«. 

SCHOOL-BOYS' LETTEBS for COPYING and DICTATION : 

being a Series of Lithographed Letters on Subjects interesting to 
School-Boys, with Bemarks on the Essentials of Good Writing, &o. 
Second Edition. Large post Svo, cloth, 2s. 6d. 

SCHOOL BEGISTEBS.-HALBBAKE BEGISTEB of AT- 
TENDANCE and STUDIES. Designed for Private and Middle 
Class Schools. Demy Svo, coloured wrapper, 8d. 

SCHOOL BEGISTEBS.-LONDON CLASS-BEGISTEB and 

SUMMARY OF ATTENDANCE and PAYMENTS. A New and 
Improved Edition. Adapted to the requirements of the " New Code.*' 
By William Bice, F.B.G.S., Author of the ' Class and Home Lesson 
Book of English History.' Feap. folio,. Is. 



SCHOOL FnSISHXEHT BEGISTEK — The LONDOH 

SCHOOL BE6ISTEB of PUNISHMENTS. Designed to meet the 
Beqmieineiits of SdKxd Boaids, &o. Fcap. foUo, stiff boar(k» doth 
htA,2s.ed. 

SCOTT (J. £.).-The FAMILT GUIDE to BBITSSELS: Com- 

prismg Hints npcm Hiring Houses, Furniture, Servants, Cost of 
LiTing, Education, and the General Information necessary fbr a Fkmilj 
purposing to reside in that city. By J. R. Scott, of Bruissols, Crown 
8yo, doth, gilt, 4s. 

SIMM S.-The FIRST SIX BOOKS of the ILIAD of HOMES, 

Translated into Fourteen Syllable Verse, with Preface and Notes, and 
a Map of Greece in the Homeric Age. Designed as a Beading Book 
for Colleges and Schools. By the Kev. Edward Simms, M.A., Oxon., 
Vicar of Esoot, Devon. Demy 8vo, doth, 75. 6d, 

SKEEH -ADAM'S PEAK: LEGENDARY, TRADITIONAL, 

and mSTOBIO NOTICES of the SAMANALA and SRI-PADA; 
with a Descriptive Account of the Pilgrims* Bouts from Colombo 
TO THE Saored Foot-print. By William Skben, Member of the 
Ceylon Branch of the Boyal Asiatic Sodety. With Map. Foap. 4to, 
cloth, 10«. Gd, 

MOTTNTAIN LIFE and COFFEE CULTIVATION in 

CEYLON ; a Poem on the KNUCKLES BANGE, with other Poems. 
By William Skeen, Member of the Ceylon Branch of the Boyal 
Asiatic Sodety. Fcap. 4to, cloth, 7s. 

STATISTICAL SOCIETY-JOURNAL of the STATISTICAL 

SOCIETY of LONDON. Published Quarterly, price 5*. Complete 
Sets, from the Year 1838 to December, 1872, can be had, with General 
Index up to 1862, price 22/. 12s. 

STOCaUELER-A FAMILIAR HISTORT of the BRITISH 

ABMY, from the Bestoration in 1660 to the Present Time, including 
a Description of the Volunteer Movement, and the Progress of the 
Volunteer Organization. By J. H. Stooquelsr, Author of an * Illus- 
trated Life of the Duke of Wellington/ • The Military EncyclopaKlia,' 
*The Old Field Officer,' 'The British Soldier,' *The Volunteers' 
Handbook,' &o. Crown 4to, doth, 21s. 

SULLIVAN (Sir Edward, Bart).— TEN CHAPTERS on 

SOCIAL BEFOBM. Demy 8yo, cloth, price 0s. 

Contents. 

Beform. — The Working Classes. — The Church. — The Besiduum. — 
Pauperism, &c. — Drunkenness, &c. — Crime, &c. — Education. — Dema- 
gogues. — Objects of Badioal Politicians, &c. 
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SULLIVAN (Sir Edward, Bart).-PEOTECTIOir to NATIVE 

INDUSTRY. By Sir Edwabd Sullivan, Bart., Author of *Ten 
Chapters on Social Beform.'' Demy 8vo, cloth, 5s. 

Contents. 

Growth of Trade. — Free Trade and Free Ports. — Com. — Special 
Interests. — Producer and Consumer. — Unfair Competition. — Labour. — 
Cotton. — French Treaty. — Board of Trade Statistics. — Beciprodty. — 
Causes and Bemedies. 

Appendix. — ^The Worsted Trade and the French Treaty — ^Intoxicating 

Liquor the National Curse. 

SYMONS -BEITISH BAINFALL, 1872. The DISTEIBU- 

TION of BAIN over the BBITISH ISLES during the YEAB 1872, 
as observed at about 1700 Stations in Great Britain and Ireland. 
With BEMABKS on VABIOUS EXPEBIMENTS, MAPS, and 
ILLUSTBATIONS. CompUed by G. J. Symons, F.M.S., P.B.B.S., 
Member of the Scottish Meteorological Society, &c. Demy 8vo, cloth, 
5s. [PvbUshed AnnuaUy, 

EAIN: HOW, WHEN, WHEBE. and WHY it is 

MEASUBED ; being a Popular Account of Bainfall Investigations. 
With Illustrations. By G. J. Symons, F.M.S., Editor of 'British" 
BainfalV &c. This work is intended to serve a double purpose— to be 
a manual for the use of observers, and to provide the public at large 
with an epitome of the results hitherto obtained, and their application 
to the wants of civilized life. It also contains interesting {rairtioulars 
of the BainMl in all t)arts of the world. Post 8vo, cloth, 28. 

The UONTHLT HETEOBOLOGICAL HAGAZINE. 

Vol. I. to YL Demy 8vQ, cloth, price 5a. each. Published in 
Monthly Parts, 4(f. each. 

EEGISTEATION FOEMS.— Forms for One Year, with 

Instructions, in stiff cover, 2s. 
Forms for Five Years, with Instructions, half-boimd, 7a. Qd, 

BABOMETEB DIAGEAMS.— Set of 12 for One Year. 1«. 

TAYLEE.-The NATIONAL TAXES. The History, Pro- 

gross, and Present State of the Bevenues of England deriveid from 
Taxation, and their Expenditure. By Wm. Taylbb, Esq., F.S.S., 
Author, of 'The History of Taxation in England.* Grown 8vo, 
2a. 6(2. 

TOOGOOD (![».). -SIMPLE SKETCHES from GHVEGH 

mSTOBY, fOT YOUNG PEBSONS. New Edition. 18mo, clotii, 

VICTOEIA, The BEITISH " EL DOEADO." Showing the 

advantages of that Oolony as a field for Emigration. By a Oolonibt 
of Twenty Years* Standing, and late Memb^ of a Colonial Legislature. 
With Two Coloured Views and a Map. Super-royal 16mo, doth, bs, 6d, 

WALLACE'S (W.) MINEEAL DEPOSITS.— The Laws which 
Begulate the Deposition of Lead Ore in Mineral Lodes. Illustrated by 
an Examination of the Geological Structure of the Mining Districts of 
Alston Moor. With Map and numerous Cdoured Plates. Large demy 
8vo, cloth, 25s. 
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WEBBEB.-THE EAIETEUB FALLS, BBITISH OVLOIA. 

THE ESSEQUIBO and POTARO RIVERS. With an Account of 
a Visit to the recently-discovered Kaieteur Falls. By Ldbut.-ColonbIi 
Webber, 2nd West India Regiment. With Map and Frontispiece, 
and Descriptive Notes on the Geology of Guiana. Grown 8vo, cloth, 
4s. 6d, 

WELD. -HINTS to INTENDING SHEEP FABMEBS in 

NEW ZEALAND. By Frederick A. Weld, New Zealand, Member 
of the House of Representatives, &c. With an Appendix on the Land 
Regulations. Fcap. 8vo, 8(2. 

WHITAKEB.-The OEOL007 of tlie LONDOIT BASIN. 

Part I. The Chalk and the Eocene Beds of the Southern and 
Western Tracts. By W. Whitaker, B.A. Parts by H. W. Bristow, 
F.R.S., and T. McK. Hughes, M,A. Royal 8vo, cloth, 138. 

*^* This work is published by Order of the Lords Commissioners of 
Her Majesty's Treasury, and forms Volume IV. of the * Memoirs of the 
Geological Survey of Great Britain.' 

WILEINS.-The GEOLOGT and ANTiaiHTIES of the ISLE 

of WIGHT. By Dr. E. P. Wilkins, F.G.a, &c. To which is added 
the Topography of the Island — so condensed as to give all that is 
useful to the Tourist — by John Brion. It is illustrated by an 
elaborately-executed Relievo Map of the Island, coloured geologically ; 
by numerous finely-engraved geological sections ; and by a fine litbD- 
graph in colours of the tesselated pavements of the Roman Villa lately 
discovered at Oarisbrooke. Super-royal 8yo, cloth, 7s. 6d. 

WYATT.-EEFLEGTIONS on the FOEMATION of AEHIES, 

with a VIEW to the RE-ORGANIZATION of the ENGLISH 
ARMY. Together with a TRANSLATION of the ARCHDUKE 
ALBRECHrS celebrated Pamphlet on the * RESPONSIBILITX 
in TIMES of WAR.' By Captain W.. J. Wyatt (Unattached), 
formerly of the Badetzky Hussars, Author of ' A Political and Militaiy 
Review of the Austro-Italian War, 1866,' &c. Royal 8vo, stitched, Ss, 

A POLITICAL and MILITAKT HISTOET of the 

HANOVERIAN and ITALIAN WAR. With Maps and Plans. 
Royal 8vo, IDs. 6rf. 



A POLITICAL and MILITAET EEVIEW of the 

AUSTRO-ITALIAN WAR of 1866, with an Account of the Gari- 
baldiau Expedition to the Tyrol : a Review of the Future Policy of 
Italy, and ner Present Financial Difficulties. With Photographic 
Portrait of the Archduke Albreoht Demy 8vo, cloth, 6s. 

YOTTNG.-EEADABLE SHOET-HAND- SELF -TAUGHT: 

Being a System by which people can teach themselves, write the 
longest word without lifting the pen, read what they write, and cor- 
respond with friends at home or abroad on pleasure or business. It 
embraces a double set of vowels, with Liquid Consonants grafted on 
the other letters ; together with a Dlacbam of Dors, and a Combination 
of Words in most familiar use into ready sentences. The whole forming 
a System of Readable Shobt-Haitd, Shobtened. By Mubdo Younq. 
Demy 12mo, boards, 25. Qd, 
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1. GENERAL CATALOGUE of ATLASES, MAPS, GLOBES, 

&c^ pabliBhed or sold by E^wabd Stakfobd. New Edition. 
1.* BOOKS.-— Selected List of Books published by Edwabd Stanitobd. 

3. OEDNANCE MAPS.— Catalogue of the Ordnance Maps, published 
under the superintendence of Major-General Sir Henbt Jambs, R.E., F.R^., Superin- 
tendent of the Ordnance Surreys. Price 6d. ; per post. Id. 

4. OEOLOOICAL STJBYET of 0B£AT BBITADr and IBE- 

LAND.— Catalogue of the Geological Maps, Sections, and Memoirs of the Geological 
Survey of Great Britain and Irdand, under the superintendence of Professor Ramsat, 
LL.D., F.R.S., Director-Genend of the Geological Surveys of the United Kingdom. 

6. GEOLOGICAL MAPS inffeneral.— Catologue of the best Geolo- 

gical Maps of various parts of the T^rld. 

6. MAPS of LONDON and its ENVIEONS. 

7. USEFUL KNOWLEDGE MAPS.— Catalogue of Atlases, Maps, 

and Plans, engraved under the superintendence of Thjs Socibtt fob thb Diffusion 

OF USEFUI. KNOWLBDOB. . 

8. ADVIEALTT CHABTS.— Catalogue of Charts, Plans, Views, and 

Sailing Directions, &c^ published by order of the Lords Commissioners of Thb 
Adhibaltt. 200 pages, royal 8vo. Ftice 3s. ; per post, 3s. 3d. 

10. SCHOOL STATIONEBY.— Stantobd's Catalo^e and Specimens 
of School Stationery, with Lists of Educational Books, Atlases, Maps, and Globes. 

10.* SPECIAL LIST of EDUCATIONAL WOBKS, selected from 

the Publications of Edward Stanford, Including those formerly published by Varty and 
Cox. 

IL SCHOOL PBIZE BOOKS.— List' of Works specially adapted for 
Schools, Prizes, Awards, and Presentations. 

13. BOOKS and MAPS for TOUBISTS.— Staio^obd's Tourist's 

Catalogue, containing a list, irrespective of publisher, of all the best Books and Maps 
sultabte for the Britl^ and Continental Traveller. 

16. MILITAEY, NAVAL, and OFFICIAL BOOKS for the 

Army and Navy. 

16. SAMPLES of GENERAL STATIONEEY, with Prices 

attached. 

19. CLEAEANCE CATALOGUE.— Stanford's Gearance Catalogue of 
Standard and Popular Works, Atlases, &c., offered at a considerable reduction from 
the published prices. 

%* With the exception of Nos. 3 and 8, any of the above can be had gratis on application, or 

per post for one penny stamp. 
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